
Powerful Vega Venturas are blasting 
enemy-held territory in occupied Europe 
with increasing fury. Their great speed, 
range, and bomb loads are made pos- 
sible by a pair of dependable 2,000- 
horsepower Double Wasps. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD. CONNECTICUT 

OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 



an army trad isn't spectacular 


S URE, the tanks, planes, jeeps, and PT’s are 
headline performers in the theatre of war— 
but how about the swift, powerful giant that can 
carry 42 men and a jeep on its back, and haul a 50- 
foot loaded trailer at the same time— or lug a 155 
mm. cannon up mountain grades! 

Prime movers they call them, and the Army uses 
them for nearly every heavy hauling job under the sun. 
Endless caravans of trucks bring up the thousands 
of tons of food, water, fuel, and ammunition while 
bombs and shells try to blast them from the road. 


Hundreds of thousands of Army trucks — 4- 
wheelers, 6-wheelers— must be built. 

To keep them rolling, millions of replacement 
parts for engine and chassis must be made, system- 
atically identified, and carefully packaged for world- 
wide distribution in the face of every conceivable 
military and climatic hazard. 

That’s only one job faced by Thompson workers. 

Let us hope we prove as dependable, under what- 
ever tough going may lie ahead, as the Army truck. 


LABOR-MANAGEMENT COMMITTEES o 


Tompson ^JProducts. Inc. 

THOMPSOMjjflJAIRCRAFT PRODUCTS CO. 
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Alert Aides to Busy Airmen 


to take steps to avert trouble. 

In common with hundreds 
of other flight, engine, and 
navigation aircraft instru- 
ments, “PIONEER" Warning 
Units are being precision- 
built in ever-increasing 
quantities as accurate aides 
to heroic airmen of the 
United Nations’ forces. 


D uring fast combat, 

long patrols, and in re- 
connaissance flights, a pilot’s 
eyes must he everywhere at 
once. “PIONEER” Warning 
Units arc a major help under 
such circumstances. 

These precision-built in- 
struments watch fuel pres- 
sure, oil pressure and 
vacuum value. When pres- 
sure or vacuum reaches a 
pre-determined low point, a 
light flashes, attracts the 
flyer, and thus enables him 


'PIONEER" Worning 
'I "The Invisible Grew" 




fighting 
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In This Issue 


Just prior 10 liis tragic death, Eddie 
Allen completed the first of a. series of 
three articles for Aviation and pre- 
pared notes and rough drafts of the re- 
maining two. A1 Reed, chief test pilot 
for Boeing for the last four years, is 
completing these drafts for the next two 
issues. Thus Allen’s ideas, which have 
meant so much to the industry, will be 
presented through the able collaboration 
of Reed. The first in this series begins 
on Poge 108 

The Controlled Materials Plan is a No. 1 

cause for discussion in the aviation in- 
dustry today. An intimate survey of 
opinion of both government and indus- 
try minds on the merits of the plan as 
presently contemplated is summarized 
on Poge 114 

Absenteeism is a major problem vitally 
affecting aircraft production. It is the 
fault of neither labor or management, 
but really an inevitable circumstance of 
the times. However, it remains a seri- 
ous problem and promises to increase 
unless definite steps are taken to combat 
it. A clear-cut analysis of the reasons 
for absenteeism, its effects, and steps 
now being taken to control it is pre- 
sented on Page 116 

Consolidated Aircraft Corp., in its 2Utl» 
anniversary year, is completing a suc- 
cession of mergers which will make it 
the world’s largest single aviation com- 
pany. Aviation herewith presents an 
historical summary of how this vast and 
significant enterprise came to be, and 
follows up with three feature articles 
on some of its principal phases of 

operation Page 122 

Of all the airplane types produced by 
Consolidated, the B-24 Liberator bomber 
is the greatest quantity production craft. 
A machine of highly efficient character- 
istics, it was found to he an ideal model 
for conversion into cargo as well as 
bomb carrier. The conversion is called 
the C-87 Liberator Express, and through 
a magnificent design and production 
achievement, both B-24’s and C'-87’s are 
rolled off the same assembly line at 
Consolidated’s Texas plant. How it is 
done is described beginning on Page 1 26 
Modification Centers arc an American 
production innovation which give our 
lighting forces tomorrows airplanes 
today — one jump ahead of the enemy. 
The first detailed description of this 
important production phase, designed 
to relieve quantity production lines of 
back pressures built up by myriad engi- 
neering change orders, is presented in . 


this issue by Glenn Hotchkiss, of Con- 
solidated Page 134 



Arthur L Fornoff, Director of Service, 
Bell Aircraft Corp., whose article on 
page 211 describes the aircraft manu- 
facturer's service organization as the 
gateway to sound operation. Mr. For- 
noff is not new to Aviation leaders. 
Most will remember this significant 
article appearing in the Dee., 1941 
issue, after he had established the Bell 
service organization in England. His 
basic philosophy unchanged by the 
spreading of his activities to a truly 
global basis paralleling the spread of 
the war, Mr. Fornoff marshalls an even 
more imposing array of reasons and 
facts to demonstrate the value and need 
of organized service by manufacture. 


Knowledge of plastics is becoming more 
and more essential in aircraft design. 
Their application is rapidly becoming 
widespread and will increase in the fu- 
ture. For the first in a series of articles 
describing the characteristics of plasties 
applicable to aircraft structures, see 
“Points on Plasties” Poge 141 

Good tool planning is necessary for suc- 
cessful quantity aircraft production. 
First of two articles describing 20 points 
in making job analysis prerequisite to 
tool planning appears on.... Page 144 

Visualization of airflow has been a factor 
of prime importance in the advance- 
ment of the science of aerodynamics. 
An article reviewing important prelimi- 
nary work in this technique, together 
with a description of the author’s orig- 
inal work in designing apparatus to 
.carry airflow studies to a more advanced 
stage, appears in this number. .Page 148 

Another advancement in the art of re- 
producing loft layouts is the Photo- 


print Process. It is described in detail 
beginning on Poge 154 

Continuing the Important series on 

design considerations for plywood 
structures, the fourth article goes beyond 
the fundamental considerations of 
weight saving in discussing innovations 
in wing design which results in con- 
siderably improved structures and econ- 
omy in materials and costs of fabrica- 
tion Page 164 

Proper care of compressed air installa- 
tions is the feature article in the Fac- 
tory Maintenance Section. Listed as 
“critical machinery,’’ air compressors 
must be properly cared for if produc- 
tion interruptions arc to be avoid- 
ed Page 17? 

In the Subcontractors Section, l lie Con- 
solidated system for coordinating sched- 
ules is described — a new approach to 
work dispersal as a measure to meet 
the special manpower and material 
problems Page 193 

Post War airways in Europe will he an 
important factor in the rehabilitation 
of that devastated continent and will 
have a considerable effect on the peace. 
In the Transport Section is an article 
. that provides much food for thought on 
the subject Page 202 

Also in the Transport Section is a com- 
prehensive review of the siiifting pros- 
pects for airline revenue and profits by 
Aviation’s financial editor. . . .Page 205 

In the Military Section is the first in n 
series of articles outlining the develop- 
ment of gun turrets for military air- 
craft. These articles contain a most 
comprehensive scries of sketches of tur- 
ret mechanisms, and this first install- 
ment covers the construction details of 
the famous Bristol turrets, widely used 
in Great Britain Poge 227 

A summary of papers presented before 
the 38th annual meeting of the SAE at 
Detroit appears on page 177. In the 
Flying Equipment section, (page 235) 
there is a description of the new Ger- 
man fighter-bomber, the Messersehmidt 
210A-1. 


Among the other regular Aviation 
features to be found in this issue are the 
Sketch Book of Design Detail (page 
183) ; Engineering Data Book, giving 
the most up-to-date specifications for 
aircraft steel tubing and purchasing 
instructions (page 189) ; and the 
Maintenance Notebook Page 219 
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When plane windows 
need impact strength 









/fetoQuatity 


When twelve pounds of wild bird- 
life makes a suicide dive at 60 miles 
an hour, the plane's transparent 
plastic windows have to be able 

High impact strength is an out- 
standing characteristic of Aero- 
Quality Lumarith which adds to the 
military stamina of many United 
Nations’ planes. 

Among the many other features of 
Aero-Quality Lumarith, its protec- 
tion for the airmen against severe 
sunburn is of particular interest. 


LEFT — The repetitive flash photograph by 
Gjon Mili shows 1 sheet of Aero-Quality 
Lumarith taking full force of free-falling 
12 -lb. ball — with flashes of resulting re- 
bound. 14’ stock withstands drop of 36 ft. 



The Aero-Quality formula of ti 
parent Lumarith screens 
visible rays which produce irritating 
sunburn. Other Lumarith formulae 
transmit up to 80 % of the health- 
giving ultra-violet rays. This feature 
is just one indication of the ver 
tility of this outstanding plastic. 


sentathts: Cleveland. Darla 
Detroit. San Francisco. Los 
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CELLULOID 

CORPORATION 


A DIVISION OF CELANESE CORPORATION OF AMERICA 
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T HE part Piper L-4 planes are playing in the war 
today is just the beginning. Their wartime abili- 
ties, already proved on the battlefronts of I he 
world, point the way to new and important uses. 

Their ability to land and take-off quickly almost 
anywhere, the ease with which they can be hidden 
and their remarkable maneuverability may well be 
the means of developing a new kind of Commando 
warfare. Piper L-4 planes could set down American 
Commandos behind enemy lines. And, when the 
boys completed their missions of destruction, these 
planes could get them back with speed and com- 
parative safety. 

When victory is won, a peacetime version of this 
remarkable Piper plane will carry you quickly and 
economically on vacation and business trips . . . 
saving you time and money . . . and giving you 
great enjoyment. 


PIPER 


POINTS THE WAV TO WINGS FOB All 


AMERICANS 
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CURTIS* 

T<<C<MNICAL 


GRAND CENTRAL AIR TERMINAL, 1226 AIRWAY, GLENDALE (LOS ANGELES) CAUF. 
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Specific Gravity 

Tensile Strength PSI 

Compressive Strength PSI 

Modulus of Rupture in Bending PSI. 
Modulus of Elasticity in Bending PSI 
Izod Impact 


Shear perpendicular to laminations PSI... 
Shear Parallel to laminations PSI 


2.0 x 10' 2.7 x 10 4 

4 ft. lbs. 5 ft. lbs. 

per inch per inch 

of notch of notch 

5.000 5,000 

4.000 


Moisture Absorptio 


6 per cent 6 per cent 
in 24 hours in 24 hours 


^^egwood is a composite of wood veneers, 
thoroughly impregnated with thermosetting resin, 
compressed to half its original bulk, and cured 
into a hard, strong homogenious material. 

It has great strength, stability of dimensions, and 
light weight— qualities much appreciated by the 
aviation as well as many other industries. The 
material is produced in sheets of varying thick- 

THE FORMICA INSULATION CO., 4628 


nesses. It can be machined readily to dimensions 
with the same tools that are used lor cast iron. 
Pregwood can be successfully glued to wood. It 
is offered for propeller hubs, complete propeller 
blades, and lor edge strips glued to wood in air 
frame construction so that the bolts and fasten- 
ings attached through the "Pregwood" will not 
work loose. Samples on request. 

SPRING GROVE AVE., CINCINNATI, O. 




no bo’ sun’s whistles- 

but- SEALED POWER MEN and WOMEN 
HAVE MANNED THEIR BATTLE-STATIONS 


When our pilots head their planes into a dogfight— 
when our tank-drivers crash into the foe's parapets 
— and when those incredible P-T boats of our Navy 

lives to fire-power, man-power and horsepower! 

Everywhere, it's a war of engines. And the very 
hearts of those engines are the shuttling pistons 
and rings, toiling in their infernos of flaming heat. 
It’s an honor , that we Sealed Power people are 
trusted to produce them by multiplied millions! 
Sealed Power Pistons, Rings and Cylinder Sleeves 
serve every arm of the nation’s forces 
— in aviation, marine, tank, truck, trac- 
tor and jeep engines, in portable 


power plants, motorcycles, auxiliary engines, rail- 
way diesels and a score of other services. 

Sealed Power men and women want all America 
to know just how we feel about this responsibility: 


"By n 


of o 


will a 




Certainly, that’s what we’ve always tried to live up 
to . . . it's not new. War has not changed our stand- 
ards. It has only made them more important. 

America’s gasoline and diesel engine builders 
know that Sealed Power Piston 
Rings, Pistons and Cylinder Sleeves 
mean sure satisfaction. 


SEALED POWER CORPORATION 

Muskegon, Michigan • Windsor, Ontario 


PISTON RINGS-PISTONS-CYLINDER SLEEVES 
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says E. H. Forsman, 

Supt. of Communications for 
Continental Air Lines 

\^ILCOX equipment has an im- 
portant part in the vital communica- 
tions operations of leading airlines, 
and uninterrupted sendee is proving 
Wilcox dependability. The Wilcox 
factories have converted their entire 
facilities and experience to produc- 
tion for military needs. ..to help keep 
’em flying until Peace is assured. 
But, after the war Wilcox equipment 
again will be available for the huge 
expansion in civil air transportation 
that is certain to come. 

There MUSJ Be 
Dependable Communications 

Communication Receivers 
Airline Radio Equipment Aircraft Radio 
Transmitting Equipment 

vV^ 

WILCOX ELECTRIC 
COMPANY 

Quality Manufacturing of Radio Equipment 

14th & Chestnut Kansas City, Mo. 


"We’ve been using 
Wilcox Equipment for two years — 
without a single interrup tion’’ 
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. . . when they drive 
AMERICAN Phillips Screws 


Inspectors hand out no rejection slips on work assembled 
with American Phillips Screws. These are the screw fast- 
enings that drive straight, keep their heads, and keep the 
driver from skidding out to spoil work and slash hands. 

fit between screw and bit permits the use of elec- 
tric and pneumatic drivers, yet only one hand is needed to 
drive, so the other can brace the work. Screw sets up uni- 
formly tighter, holds better. Head is unmarred, plumb- 
level on work surface. This unmatched speed and ease of 
driving keeps production at maximum levels to the end of 
the shift . . . enables women to do better work, and far 
more of it, than men could do with slotted-head screws. 
American's engineering service, production control, and 
is so effectively co-ordinated that today 
in every war industry are using millions 
of standard and special American Phillips Screws. 


AMERICAN SCREW COMPANY 



Dual Rotation - the dawn of a neiv air age ! 


Tomorrows SUPER-SHIPS are in the making now. 
Ready for them is the Aeroprop Dual Rotation 
Propeller. Developed through seven years of inten- 
sive engineering, the Dual Rotation Aeroprop is now 
ready for mass production — for our fighting ships 
and for the new air age of tomorrow. 

Two sets of Aeroproducts' hollow steel blades, 
rotating in opposite directions, harness the vastly 
increased horsepowers of new aircraft engines. 
Thus, the Dual Rotation Aeroprop meets the demand 
for a propeller which absorbs greater horsepowers . . : 
improves propeller efficiency . . . reduces propeller 


sizes — and streamlines air-flow for greater speed, 
stability and safety. 

In the swift rise of America's air supremacy, more 
powerful engines and improved propellers are an all- 
important team. This Dual Rotation propeller fur- 
nishes evidence that this progress will continue — 
that Aeroprops for tomorrow’s planes will be ready. 


A: 


EROPRODUCTS division 

General Motors 
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IDumco Sewiffive 

RELHV5 for LOUI-POUJER U5ES 

TWICE TESTED ... BALANCED TO STAND VIBRATION 

For vacuum tube circuits — for the protection of deli- it suitable for use where vibration is encountered. Each 

exacting temperature control — wherever the need is Shown here are sensitive relays of the Dunco Series 

for dependable relays to operate on very low coil cir- 28(high-sensitivity),andSeries29(medium-sensitivity) 

cuit power, you will find Dunco Sensitive Relays types available in various styles of mounting. Nu- 
unexcelled. merous sensitive Dunco Midget Types are likewise 

Each has its moving parts carefully balanced, making and light weight are important factors. 


STRUTHERS DURR, Inc. 

1321 ARCH STREET PHILADELPHIA, PA. 

LET DUNCO DISTRICT ENGINEERS IN 28 STRATEGICALLY LOCATED CENTERS HELP SOLVE YOUR RELAY PROBLEMS 
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A IN ’43 


WILL HELP DO IT! 


building training planes 
U.S. Navy and Army Air Forces. It 
realized that the more training 
build., .the more pilots can 
be trained. ..and this means more enemy 
targets can be bombed from the air. That’s 
why we say, "Smash the Sub, and " 
"Rule the Sea in ’43.” 


AIRCRAFT CORPORATION 





Tools that meet the need for SPEED! 


In no other industry does tool efficiency count 
so heavily as in aviation. On countless thou- 
sands of operations in production, assembly 
and maintenance the right tools . . . the fastest 
tools . . . permit and encourage higher output 
and greater precision from every worker. 
Snap-on tools squarely meet aviation’s need for 
speed . . . and more speed. They help turn 
out more work and better work. They are 



used and endorsed by every major airline in 
America. In famed engine and parts plants 
. . . along the industry’s greatest production 
lines ... at maintenance and overhaul bases 
everywhere . . . their flexibility and swift appli- 
cation, solid grip and powerful leverage, are 
saving priceless seconds, minutes, hours! 
The 3,000 tools in the Snap-on line, and Snap- 
on’s direct-to-you service, are conveniently 
available through 35 factory branches located 
at key air centers throughout the United States 
and Canada. Write for catalog and address 
of the nearest branch. 

SNAP-ON TOOLS CORPORATION 

8020-D 28th Avenue Kenosha, Wisconsin 


1G 






Originally, |K-opIc thought of air condition- 
ing only in terms of temperature. It cooled 
the air on a warm day. Temperature was 
air conditioning's first dimension. 

Then came a second dimension . . . more- 
ment. Air had to be moved . . . under control. 

Then a third dimension . . . humidity . . . 
control of the amount of moisture in the air. 

Then, air conditioning took on a fourth 
dimension . . . dust exclusion. 

And now, air conditioning is cooperating 
in an important new field . . . controlled air 
pressure. This is needed for the testing of 
men and equipment under the conditions of 
stratosphere flying. 

Today, air conditioning faithfully repro- 


duces exact climates . . . from the parched 
heat of the Sahara to the frigid cold of 
Northern Russia. The equipment that does 
this must he more flexible, more compact 
than ever before . . . with precise control 
of temperature and humidity. 

This equipment. . . from General Klcctric 
. . . speeds up America's war effort. When 
peace comes, this improved air conditioning 
will become available for many new uses. 

Then, as now, look to General Klectric as 
the outstanding supplier of up-to-date air 
conditioning and industrial refrigeration 
equipment of all kinds. 

Air Conditioning and Commercial Refrig- 
eration Department, Division J>3i, General 
Electric Company , Bloomfield, New Jersey. 
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Pied Piper of the Pacific 


Getting rid of rats takes on a new distinction as 

treachery . And nowhere is a belter job being done 
of it than by the gallant members of the U. S. 

Pacific this announcement of the award of the 
Silver Star to Lt. Clifton H. Troxell comes from 

October 1 6th: 



for gallantry over New Guinea. 


Piloting an Airaeobra fighter, he 
downed one Jap Zero and scattered 
others which attacked transports he 
was escorting. After breaking up the 
numerically superior enemy formation 
he continued his patrol. 


With the devastating fire power of 
his cannon bearing P-39 Airaeobra, 
this modern Pied Piper of the air 
destroys the rats which threatened 
to overrun civilization. 

When the rats are gone, he’ll come 
back to a world in 
which the techni- 
cal advances that 
war has brought to 
Aviation will be 
put to even greater 


Aircraft, will have the engineering 
ability, the means of production and 
— most important — the tradition of 
Aviation pioneering to play our part 
in that coming era. © Bell Aircraft 
Corporation, Buffalo, New York. 
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FUTURE PLANES FOR PEACE 


;. We. at Bell 


PACEMAKER OF AVIATION PROGRESS 




(if required ) 


• Hurricane? No hurricane of record even could approach the 700- 
raile-an-hour man-made tempest which will be turned on and off at 
will in the new Curtiss wind tunnel. One of the world’s two largest, 
it is hut part of the modern equipment in the new Curtiss Research 
Laboratory where all of the complex phases of tomorrow’s aviation 
will be explored. 


Here is impressive evidence that the aviation industry is looking 
ahead to the skies of the future — to a not far-distant day when giant 
passenger liners . . . huge cargo carriers . . . luxurious private craft . . . 
fighters, bombers, battleships of the air . . . will fly at altitudes and 
speeds eclipsing anything that the world knows today. 

CIJ I’. l l** IVKICH I 
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1. DON’T "OVER-WELD" FILLET JOINTS 

If a job calls for a 3/16" fillet, 
don’t pile on extra electrode 
metal to play safe. Proper joint 
design includes an ample safety 
factor, and exceeding design 
dimensions merely wastes elec- 


trodes. For instance, if dimen- 
sions are doubled— to 3/8" legs 
instead of 3/16"— four times as 
much deposit metal is used. 
Check with your fillet weld 
gauge whenever in doubt. 


2 . USE THE LARGEST ELECTRODE AVAILABLE 

Using larger diameter elec- given length of weld. 


trodes speeds up deposition of 
metal, and choosing an 18" 
length instead of 14" means 
fewer electrode changes for a 


Following this method will 
increase welding speed 25% to 
50% and also save 3%-4% 
stub loss. 


• These are only two ways to get 
the most useful work out of every 
electrode. More suggestions are 
shown below. Follow these rules 
and see that all your welders ob- 
serve them. In this way you can 
stretch your supply of electrodes 
during the present shortage. 


CONSERVE ELECTRODES 
FOR VICTORY! 

Use electrodes down to a 2" stub 
Make legs of fillet welds equal 
Make face of fillet welds flat 
Store welding electrodes in a dry 



IDLE CYLINDERS A R 
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M C° nf,nue Your Education at the 

"UNIVERSITY of AVIATION" 


An Exceptional Opportunity in Engineering 
for Young Men 16 and 17 Years of Age 


SPARTAN Offers You . 


— New advene, 
make SPARTAN 


HIGH SCHOOL GRADUATES . . . here's the opportunity you have 
been looking for ... an opportunity to finish your education for a real 
lifetime career! 







— .Training that is highly respected 
by the aviation industry. 


You can learn aeronautical engineering or airline maintenance engineering 
at SPARTAN School in 16 months — under the most advantageous conditions 
available at any aviation school in America. Then you'll be of far greater 
value to your country when and if you are called to military service. You'll 
also place yourself in line for the grades and ratings accorded technically 
trained men. 

As an experienced Aeronautical Engineer after the war, you’ll be in the 
vanguard of those who will enjoy a prosperous lifetime career in the great 
peace-time aviation industry. Don't let victory find you unprepared. 

Train now for YOUR engineering career in aviation ... at SPARTAN, 
the "University of Aviation". Mail the coupon for full details. NEXT SEMES- 
TER STARTS MAY 24th and AUG. 2nd. 


SP AR TAN School OF AERONAUTICS 

S DIVISION OF SPARTAN AIRCRAFT COMPANY 



heck these quickly, accuratel 


with Yard precision Snap Gages 


If your pitch diameter is right; if your thread form 
angle is accurate; if your lead is correct — a Vard 
S nap Gage will quickly pass the threads through the 
GO rolls and stop them at the NO GO rolls. In one 
easy movement you can see and feel the accuracy of 
your threads. You can check your work while it is 
still in the machine. You can gage threads flush 
against a working shoulder. 

The Vard Snap Gage has an improved type of frame 
with convenient machine pads for use in a vise. 

The accurate rolls are ground from highest quality 
tool steel and are adjustable to compensate for wear. 
We make these gages in a full range of sizes and in 
all Standard thread forms, English, Metric and right 
and left hand threads in all classes of fit. 


^Vard INC. 

Precision Ground Optical Lenses & Fillers • Aircralt Geared Ports • Aircrnll Hrdraolies 

PASADENA, CALIFORNIA, U.S.A. 


Special Taps • Plain Tapered Ring Gapes • Thread ( Plot Capes • Bench Model Filernal Comparators 




Transporting armies through the air is a big job— a job that calls for 
big planes and big engines. Today, engines of 2,000 horsepower are common- 
place. Already on testing blocks, in manufacturing departments and on 
drawing boards, in engine plants throughout the country, is the promise of 
engines that will dwarf even these giants. 



And transmitting the power from these engines are gears of such light weight— 
of such extreme precision, metallurgically and dimensionally, that engineers 
marvel that they could be produced by mass production methods. 

How the problems that were presented in their design and manufacture 
were overcome is a military secret. But the mounting figures of our 
aircraft production is proof that here at Foote Bros, these precision 
gears are rolling off production lines in an amazing volume. 

When the war is won, these same gears give promise of revolutionary 
advantages in the design of machinery — advantages that will mean 
"better power transmission through better gears.” 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 South Western Boulevard 
CHICAGO 



Three ivays to speed parts production with 


Molded 

TYJicarta 


1. ELIMINATE MACHINING — 

by designing more parts for molded Micarta you can 
eliminate or materially reduce the amount of machining 
that must be done in your plant or in plants supplying 
machined parts — thus clearing the decks for production 
of other parts that can only be produced by machining.. 

2. ALLOCATE THE WORK — 

the molding of Micarta can be done— in fact must be 
done — in Westinghouse’s own plants. All you need to do 
is to work out designs with the help of Westinghouse 
specialists — then turn your production headaches over to us. 

3. RELIEVE CRITICAL SHORTAGES — 

delays caused by shortages of aircraft metals or other 
materials can frequently be relieved by making the part 
from molded Micarta — as the two pieces shown here amply 
demonstrate. Formerly they were die-cast in one of the 
hard-to-get materials. In Micarta, performance is com- 
parable in all respects to former materials. 


MANY AIRCRAFT PARTS 

such as Fairleads, Control 
Pulleys and Control Quad- 
rants, are now being made 
economically from molded 
Micarta. 
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© Wfestinghouse 

AIRCRAFT MICARTA 




Black & Decker Ho/gun- 

—most widely used C/ectric Tool in War industry 


running, grinding and sanding, saw 
and sheet metal cutting — are am 
the countless jobs on which Blaci 
& Decker Portable 
Tools are saving vital hours 




LORD MANUFACTURING COMPANY . . . ERIE, PENNSYLVANIA 

Orig.ina.tori o/ Shear ZJgpe bonded (Rubber M-ountingi 


LOSS 


bonded RUBBER 

COMPACT LIGHT WEIGHT MOUNTIN 

'Vc&iatiOK @o*ttnol in AIRCRAFT 



NEW HANDS! 


Awkward, untrained hands, however willing, need the help of tools which 
simplify and speed up machine operations on precision parts — such tools 
as HECKER designs and builds. 

You can reduce the training and “breaking in” period for less experienced 
workers with HECKER tools, jigs and fixtures. Our engineers are familiar with 
this problem. They see it at close range in our own production of precision 
parts for well-known aircraft manufacturers. They can help solve the same 
problem in your plant by designing extra “skill”, accuracy and simplicity 
into HECKER tools for you. 

This organization of top-flight tool engineers and specialists welcomes a 
trial on one of your tooling problems. There’s no better way to prove, to you” 
own satisfaction, that HECKER can help you speed up production, whether your 
workers are new hands or old heads. Write A. W. Hecker, 1978 East 66th 
Street, Cleveland, Ohio, or 517 New Center Building, Detroit, Michigan. 



DESIGNERS AND BUILDERS OF TOOLS. JIGS AND FIXTURES ... FABRICATORS OF AIRCRAFT PARTS 
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from the seat of an American fighter plane. 


But the product we make sees action these 
days— plenty of it! That Packard cable coming 
off our lines is going into airplanes, trucks and 
jeeps, tanks, armored cars, radio and telephone 
equipment and landing boats. It is making pro- 
pellers spin and wheels turn, controlling gun- 
fire on land and in the air, operating machine 
gun turrets and “sending” messages. Our 
wartime assignment is a big one, and we’re 
drawing on 40 years of experience in making 
Packard cable to see that the job is done right. 



PACKARD ELECTRIC 



F 


postle of the Impossible! 


He's a strange sort of genius compounded of curiosity, 
skilled hands and a peculiar mental twist ... He has 
visions of impossible things. 

One day recently, the National Inventors Council in 
Washington — America’s clearing house for war-winning 
inventions — had a letter from him. It read: “Sirs: I’ve a 
couple of ideas in my head that may be of military im- 
portance. Kindly send me your bulletin so that I'll know 
what to do to help. Yours for Victory!” 

And today, one of those ideas is helping to win the 
war — literally "Yours for Victory.” 

This is a typical story of America’s Apostles of the 
Impossible, the inventors, the builders and the basement- 
bench Edisons who have submitted to the Council more 
than 50,000 ideas and inventions in less than 24 months. 
All have been carefully examined, hundreds are today 
being tested, and scores are actually at work winning the 
war and strengthening America’s production lines for the 
peacetime pull ahead . . . But America needs more! 


We at Jones & Lamson have a fair share of “apostles.” 
They are attracted to our kind of work. Through more 
than a century of our history, these men, with visions of 
impossible things, have helped to design and develop a 
formidable list of America’s great inventions and many of 
the basic machine tools in the front line of industry today. 
We’ve learned to respect their ideas, from the simplest 
suggestion to the most complex design — on the assembly 
line and in the laboratory — and we're urging them to 
help the government by submitting all promising plans to 
the National Inventors Council. 

We hope that you too are seeking out such men, and 
helping to mobilize their inventive genius for the pro- 
tection of the country — and the company — they’re 
working for in this emergency. 

For any counsel or assistance that we can give to you 
or to any individuals in your company on ideas involving 
the use of precision machine tools, Jones & Lamson en- 
gineers and service men are at your call. 



Universal Turret Lathes ■ Fay Automatic Lathes . Automatic 
Thread Grinders . Optical Comparators . Automatic Opening Die Heads 


JONES & LAMSON 


MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 
Profit-producing Machine Tools 
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Concrete's ready for War Birds 


Accepted methods enable engi- 
neers to design concrete pavements 
to sustain safely the wheel loads 
of the heaviest bombers or giant 
transports. Adequate strength for 
the most severe service is provided 
with concrete pavement using a 
minimum of reinforcement and 
without wasteful thickness of slab. 
Design tables requiring a minimum 
of calculations are available for 
wheel loads up to 180,000 pounds. 

Modern concrete airport pave- 
ments give all-weather service with 
little maintenance expense — stay 
on the job year after year without 
costly rebuilding. 

BUY MORE 

WAR SAVINGS BONDS 






Fast construction methods pos- 
sible with concrete get urgent jobs 
finished at war speed: In one state 
recently a big army base and eight 
satellite airfields with a total of 
nearly five million square yards of 
concrete pavement were completed 
in approximately sixty days elapsed 
time. On several individual mili- 
tary projects daily placing records 
of more than 20,000 sq.yd. of 
concrete have been set. 

The services of our en- 

gineers are available to 
help expedite war paving 
projects or solve design problems. 

PORTLAND CEMENT ASSOCIATION 
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IT’S THIS SIMPLE TO GET MULTIPLE- 
SERVICE-LIFE FROM PHILLIPS BITS! 



Buy Apex-Phillips screw driver power bits and use ’em in long, 
hard service. They can stand it, because they’re made from shock- 
resisting tool steel expertly heat-treated and tempered to get max- 
imum results. Then, when they're worn . . . 


B Simply return them to us for complete reconditioning. This Apex 
service restores your bits to their original utility, good as new in 
every respect. Yet it costs only a fraction of the price of new bits. 

C Promptly, you get your bits back, just as tough and serviceable as 
the original bits. On most sizes of Apex-Phillips bits, recondi- 
tioning can be done repeatedly, multiplying service-life many 
times. You save money and conserve vital tool steel. 




DROP FORGINGS 

ON EVERY BATTLEFRONT 



LADISH DROP FORGE 

PLANT AND GENERAL OFFICES 


CO 
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If worms had wing§ . . . 


IF WORMS HAD WINGS, chances are our entire econ- 
omy would collapse! All because their specialty— that 
of swallowing earth — is unique and indispensable! 

The earthworms in a single acre of ground carry 
more than 18 tons of earthy castings to the surface in 
a year! Thus, by constant plowing, they make it pos- 
sible for air, moisture and life-giving minerals to cir- 
culate., .and so for all plant-life to flourish! 

But if worms had wings, they'd never be satisfied 
with so plebeian an occupation as burrowing. They’d 
just fly a round. And in the meantime, the whole world 


3 plain: Specialization is of so great It will 


importance that our modem world could not survive 
without it. Our democracy could not fight without it. 
Take machine tool production. We have overcome 
Germany's 7-year head start in about a year, and are 
even now outproducing the Reich in machine tools in 
the ratio of 5 to 1 . 

A potent factor in this production miracle has been 
the multiple spindle automatic lathe made by Cone. 
These titans of the machine tool industry are currently 
used in the production of so many different munition 
parts it would be difficult to list thera 
Remember that i^fm?— Cone MultipleJSJindle Lathe. 




BffF Automatic Machine Company, j»c., Windsor, Vermont 


VIATTON, April, 1 
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From Berlin to Dusseldorf...from Lille to 
Lorient . . . from Bizerte to Sfax, and over all the 
Nazi realm these mighty bombers are dropping 
hundreds of tons of “block busters”! 

In the vernacular of the R.A.F., they’re ‘Sway up 
on the profit side”... which means, they come back 
home rarin’ to go again! Besides their great protec- 
tive armament, these big battleships-of-the-air are 
fast and highly maneuverable. With three engines 
“out”, they can still get home . . . AND that’s engineer- 
ing, that’s CONTROL! Over 1200 Fafnir Aircraft 


Ball Bearings help to make such control possible. 

In wartime, just as in peacetime, SAFETY de- 
pends to a large degree on the free-acting efficiency 
of a plane's control system. As new planes have been 
developed, and old ones improved, new bearing 
problems have presented themselves. Working 
closely with aircraft engineers, Fafnir engineers have 
kept pace with these changes and have been ready 
with standard and special designs to fulfill these 
rapidly changing requirements. The Fafnir Bearing 
Company, Aircraft Division, New Britain, Conn. 




POSITIVE MECHANICAL 
FRONT WHEEL POWER DRIVE 
CONTROLS IN STEERING HANDLE 
SHOCKLESS HYDRAULIC PLATFORM 
LIFT WITH EASY FOOT CONTROL 


Here is positive and con- 
tinuous help in maintain- 
ing a systematic materials handling system. The 
"AUTOMATIC" Pallet Transporter gives you 
mechanized handling in intra-plant transporta- 
tion — receiving raw materials, warehousing 
them, carrying them to and along the produc- 
tion line, storing and rehandling finished prod- 


NO STRAINING — NO 
TUGGING— NO PULLING 
—NO EXTRA PUSHING— Ready 
to operate at the truckers 
command. A movement of the 
handle, a push of the button, 
and away it goes at safe walk- 
ing speed. 

FILL IN THE COUPON AND MAIL 


ucts for shipment. 

AUTOMATIC TRANSPORTATION COMPANY 
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BOMBER ON 


the N/qht Shift 


Out of the midnight sky swoops a four-motored 
thunderbird — an American bomber returning to its 
base after a raid deep into enemy territory. 

Suddenly, from giant wings, twin beams of light 
probe earthward. The landing field becomes clearly 
defined. 

Motors off now. Propellers swishing. A long glide 
and a smooth balanced landing. And another mission 
is safety completed. 

***** 

T o equip American bombers and fighting 
planes with landing, signal and instrument lighting 


of maximum efficiency— particularly for duty on 
the "night shift” — is part of E. A. Laboratories' 
wartime responsibility. It's a job we handle with 
pride. A job we are able to handle largely because 
of our long experience in the making of automotive 
equipment and accessories. 

Tomorrow, after V-day, we will again supply the 
motor and aviation industry with better-than-ever 
E. A. products. But today E. A. management and 
employees are concentrating with grim singleness 
of purpose on war production and more production 
for the armed forces who will win the final victory. 


E. A. LABORATORIES, 


Inc., 


qfWf* 

BROOKLYN 1 / N. Y. 
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Only One Objective — 


tfcTORY/ 




The coveted Army-Navy "E” Award flag 
that now flies above the Wittek plant is a symbol of vital 
partnership between the war front and the production front. 
Our nation's highest industrial tribute is, to the men and 
women of Wittek, a challenge and a responsibility ... an 
inspiration to even greater accomplishment in this one ob- 
jective . . . VICTORY. 

Since the beginning of modern transportation Wittek has 
been a producer of hose clamps for the automotive and air- 
craft industries. Today— Wittek Hose Clamps are being used 
by the outstanding military aircraft and combat vehicle manu- 
facturers. Wittek Manufacturing Co., 4305-15 West 24th 
Place, Chicago. 


. Buy War Bonds . 


WITTE 
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AIRCRAFT 

^hcdmrm^ 


This shallow is becoming a familiar one over Nazi-held Europe, ami will heroine increas- 
ingly familiar. 

The devastating accuracy that accompanies this shallow was horn and developed on 
American Training Fields, where the Army Air Forces Training Command taught the pilot? 
and crews to concentrate on the accomplishment of their mission with precision. 


Complete reliability of Training Plane engines is essential for such concentration. 

The majority of the twin-engined Training Planes, in which the Bomhrr Pilots are schooled, 
are powered by Jacobs. This reliable power enables them to concentrate completely on the 
precise bombing technique, without a thought to their engines. This same reliable power 
will also allow thousands of Americans to carry their families and friends through the air 
with complete security after Victory is won. 


JACOBS AIRCRAFT ENGINE CO. 

POTTSTOWN • PENNSYLVANIA • U-S-A- 




^ Production 
Adaptability 
^ Fixture Saving 
Operation Saving 
Material Saving 
Fine Finish 
Flatness 
^Close Limits 


Especially 

valuable on jobs like 
the one illustrated. 


"PUT IT ON THE BLANCHARD" 


BLANCHARD 

MACHINE COMPANY 

64 STATE STREET, CAMBRIDGE, MASS. 


Grinding cylinder bushings on 
Blanchard No. 18 Surface Grinder 


T HESE cylinder bushings, inches high by 3 % 
inches in diameter, are of extremely thin section, yet 
they are held securely on the Blanchard No. 18 magnetic 
chuck. These bushings are Gunite castings. .006" of 
stock is ground off both ends to limits of ±.0003" for 
size, and .0003" for parallelism. 50 pieces (100 sur- 
faces) are ground per hour. 

Multiple chucking and grinding on the Blanchard is 
the sure and economical way to machine parallel sur- 
faces on parts such as these, also on collars, gear blanks, 
and washers. 

The Blanchard Magnetic Chuck is so adaptable to 
holding a wide variety of work that it takes the place of 
many expensive fixtures that would he necessary on 
other types of machines. 
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Heard this one about 
the traveling salesman? 


It’s about a post-war traveling salesman who made calls on customers 
in six different towns in one day— and the one he saw at 4:30 in the after- 
noon was 600 miles away from the city where he ate breakfast! After tho 
war, such lightning covering of sales territories will be commonplace. Any 
salesman will be able to do it — flying in his own plane! 

That plane may be a roadablc, folding-wing monoplane; it may be a 
helicopter; or perhaps a type as yet unheard of. But whatever its shape, 
chances are it will be powered by a light, economical Franklin engine. For 
43 years the genius of Franklin engi- 
neers has produced ever-finer air-cooled 
engines. Franklins were used by every 
major producer of light planes before 
the war. Today they are serving in Army 
and Navy warplanes. And already 
Franklin engines have powered the 
leading experimental types — the fore- 
runners of the private-owner planes 
soon to come. Look for Franklin power 
in your post-war plane. 

AIRCOOLED MOTORS CORPORATION 
SYRACUSE, NEW YORK 



Tirttfon* 

CHANNEL TREAD AIRCRAFT TIRES 

F AST fighting aircraft, landing on the decks 
of carriers, or on rough fields hastily 
improvised on desert or beach or jungle, to 
re-fuel and re-arm and carry the fight back 
to Nazi or Jap — imposed burdens on wheels 
and tires never heard of before. 

At stake were the lives of pilots, the 
aircraft, the tires and the precious rubber 
they were made of. All must be conserved. 

These problems came to Firestone and 

Symphony Orchestra, under direction of Alfred Wallenstein, Monday evenings, over N. B. C. 

FIRESTONE AIRCRAFT COMPANY 

AKRON, OHIO • LOS ANGELES, CALIF. 



Firestone came up with the answer. It is found 
in the revolutionary Channel Tread Tire. Its 
high shoulders and wide tread brace to take 
the punishment of these cruel landings, 
delivering up to ten times more than previous 
types. No wonder pilots swear by them — 
no wonder they have been standardized on 
most fast fighters. 

Firestone is with these Fighting Pilots, and 
Fighting Planes, to Victory, and After ! 
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THIS PLANE AND YOU 
SPOT ADEL EQUIPMENT 

Now you see it — NOW you don't! The way it streaks 
past, no wonder they call it Lightning! Fast? Yes, 
indeed, but instantly recognizable to the 1,800,000 
patriotic Aircraft Warning Service volunteers policing 
our coastal areas. They call it "three-buUets-on-a-knife"! 

Internationally famous as a Jap and Nazi killer after 
but a few months combat service, Lockheed's P-38 
demands top performance from its accessories — 
performance achievable only thru design simplicity. 
We're proud to advertise that this great American fight- 
er is equipped with special and standardized ADEL 
hydraulic, anti-icing and line support equipment. 
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"Now... if I was down there in Washington...” 


That's Joe talking. Every night when he 
stops in for his coffee and sinkers he has 
plenty to tell the hoys about how this war 
should be run. Maybe he’s right and 

The important thing is that he can say 
what he thinks — out loud. Right in 
front of Tom Burke, the cop. He couldn't 
do that in Germany or Japan or Italy 
... or in any of the nations that have 
been "liberated" by the New Order. 

But Joe is an American. 


And because Joe is an American, 
he has more privileges — and more 
opportunities — ihan can be found 
anywhere else in the world. 

If he doesn't want to work for 
somebody else, he can operate a 
business of his own— anywhere. 
Joe is a free agent. His future is 
under his hat. Like millions of 
other Americans on the way up. 


Joe can cash in on a way of life that 
has brought America "the highest 
standards of living in the world — 
by a big margin. 


life-based on Am, 


get ahead. It 


That is why today, after a compara- 
tively short time, teamwork and 
cooperation in American industry 
and American agriculture are per- 
forming miracles of production 
that would be impossible in a 
country weakened by years of regi- 
mentation and dictatorship. 


That is why the steel industry — in 
which Republic holds a leading 
position — has been able to "come 
through’’ with the steels and steel 
products for our Nation’s gigantic 
armament and shipbuilding pro- 
grams. In 1942 Republic operated 
at 99.5% of capacity for the entire 
year. And the nearly 70,000 Re- 
public men and women supporting 


our fighting forces* beat the 1941 
record by 479,000 tons. 

That, too, is why Republic chem- 
ists, metallurgists and engineers 
are constantly searching for — and 
finding— new and improved ways 
of making finer steels. 

And that is why you can look with 
faith to the future— when victory 
will insure our free way of life — 
when you and we can return to the 
job we want to do most — produce 
peacetime products to make Amer- 
ica a better, happier, safer place in 
which to live. 

Until then, we have a big job to do. 
LET’S DO IT WELL and get it fin- 
ished in a hurry. And let’s guard 
faithfully our American way of life! 

•Over 13,000 Republic men are now in uniform. 


REPUBLIC STEEL CORPORATION 






ALLOY AND ENDURO STAINLESS STEELS 


Electrunite Aircraft Tubing, Upson Bolts— Nuts— Rivets, 
Pipe, Sheets, Truscon Hangar Doors and Building Products. 




Thorough engineering . . . exacting manufacture . . . 
rigid inspection and testing — these are the high 
standards we maintain to insure complete depend- 
ability in every Black & Decker motor. 

Long experience in the field of special application 
motors, combined with a thorough knowledge of 
the severe demands made on aircraft equipment, 
have proved to us the importance of designing and 
building vital dependability right into every part. 
This type of dependability will also be available 
for the motor-operated equipment you are planning 
to build in the future. 


BCzc4rt?ec4&b 

MOTORS 





SPECIAL APPLICATION if FRACTIONAL HORSEPOV 
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YOU CAN’T DO IHAT / 

Those four words often spell the difference between suc- 
- cess and failure. When experts solemnly declare "You can't do — — - 

THAT/ many people "fold their tents as the Arabs and silently 
steal away.” But to the Spriesch Tool & Manufacturing Co., Inc. 
it’s a challenge — a challenge to our ingenuity. 

The entire Spriesch organization prides itself on doing the 
impossible. It matters not whether the problem involves a single 
mechanical part or a complete assembly. No job is too small — 
none too large. We are equipped to do the tooling or go into 
production on the complete assembly. And the job will be done 
quickly and at reasonable cost. 

That's why Spriesch today is working 24 hours a day, seven 
days a week producing aircraft armament devices — automatic 
bomb-release racks and shackles, etc. — and producing them on 
schedule with a remarkably low percentage of rejections. We're 
flattered to hear it spoken of as Spriesch miracle war production. 


After Victory our extensive facilities will be available to you 
— no matter what your mechanical production problem may be. 
If you have need of special tooling, if 
you'd like to put an inventor’s dream 
into production, if you have precision 
work you can't get in your own plant 
— make a note to submit it to us.... 

A {ten “Vietonq 

V 



S 


^ f S&to&tetAecC t < ?23 

ty/tOMC/t TOOL & MANUFACTURING CO., Inc. 

g 17 HOWARD STREET 


BUFFALO, NEW YORK 
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A 

FIFTH 

FREEDOM 


T, the four freedoms, will be added some day, a fifth 
freedom — freedom oj flight. But it can't come till victory 
has assured the other four. Then . . . freedom to fly with 
safety, with economy, with comfort and convenience 
—will mean much to post-war peace and prosperity. 

For post-war aircraft will measure trans-oceanic 
flights in hours, and can literally make all the world, 
good neighbors. Cities in near-by states will be less 
than an hour away, and the further development of 


the helicopter, will actually make home-based aircraft 
feasible and possible. 

That’s something to work for and plan for. But 
right now we’ve got something to fight for. We're glad 
that we, at McDonnell, can add our share to the gigan- 
tic contribution which America’s aircraft industry is 
making to victory . . . and to the preservation of the 
four freedoms which are fundamental to democracy. 


MCDONNELL Oyifio'uttum, 

^ PLANES ■ PARTS • PLASTICS * S A I NT LOU I S - M E MPHIS * 


We’re not interested 
in 



of failure in the post-w< 

' eaper materials. 

We've developed many new techniques in 
inding these materials, and we believe that 
s knowledge can be of greater value to 
lanufacturers today than ever before. Bryant's 
"onsulting Service is available to you at all 
and we urge you to call upon us nowl 


BRYANT CHUCKING GRINDER CO 


SPRINGFIELD, VERMONT, 



EnmnEERinG 


^PRODUITIOn 


E.W. Buss Co. 


orecoinmend equipmeu* 


are happy to recommen cases presents the 

„ » r « £.' ssa 


PT-1 Hvdro-D 


!. l** *-3 “a ~ 

Shockless and Jarxes ^pute 

Fully 0 automatic operatfon of the entire 

Perfect alignment 
Tapering to shoulder 


u . T a 5 e Ji n fnterS“m controls throughout 

V. Automatic tydraulle •jJJ^Srtridge case 

Same rlgioxxy 

different size cases 


presses 
10. Adjustable 


, 17 e ton 60" stroke size a 

saasfg 

will have the pleasure 


re ry truly, 


|DU 

W. BLISS CO>~ 

Street and Second Avenue 
DOKLYN - NEW YORK 


BUSS 


TAPERING 
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HOW TO ERECT 

Hangars, Maintenance Shops, Housing, FAST— 

WITH MINIMUM USE OF CRITICAL MATERIALS! 


C EEOTEX CEMESTO is more than a 
revolutionary new building ma- 
terial. It makes possible a whole new 
method of construction— equally ap- 
plicable to wartime housing and war- 
time factory construction. Each sec- 


tion of Cemesto is a complete wall unit 
—replacing all materials needed for a 
conventional wall, including exterior 
and interior finish! And insulation! 
TIME- LUMBER- NAIlS-these are three 
of the most important savings in 


Cemesto construction, under existing 
emergency conditions. These pictures 
show progress during the building 
of women's dormitories in the West 
Potomac Park Project at Washing- 
ton, D. C 








* War jobs have posed infinite product ion problems. 
We know a lot of them that were solved with as 
simple a thing as a nut. 

Because the solution was an Elastic Slop Nut. 

For example, aircraft. Their very worth depends 
upon fastenings that grip sure and won’t shake 
loose under the chatter of machine guns, the impact 
of cannon fire and the vibration of air combat. 

Every plane streaming off America’s production 
lines has Elastic Stop Nuts fastening important 
structural parts. Several millions of them go into 
aircraft every day. 

And to our knowledge, not one has ever failed to do 
With two big plants running full-tilt 2-1 hours a 


day, we can’t satisfy all the needs of today’s one 
big customer. 

But in the days ahead, with Elastic Stop Nuts 
generally available, peacetime products and their 
production are going to be better. 

And our engineers schooled in solving the rigorous 
problems of war production will be at the service of 
manufacturers with fastening requirements. 

Whenever you wish, they will be ready to share 
their knowledge with you and recommend the 
desirable Elastic Stop Nut. 

ELASTIC STOP M IS 

lock Jiut ' to make tfdngs /art 
Elastic Stop Nit Corporation of America 
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Cannon Connectors, used wherever electrical 
connections must be made quickly, safely and 
securely, now serve as the means for connect- 
ing the many electrical circuits used in the con- 
trol and operation of the weapons of war. 

When the war is won, these same Cannon 


Connectors will again be available for peace- 
time consumers on a host of electrical devices 
not even dreamed of now. And, having passed 
the rigorous tests of war, they will assure even 
a higher degree of dependable performance un- 
der the less strenuous demands of peaceful living. 



CANMON ELECTRIC 



Cannon Electric Development Company, Los Angeles, California 
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HOW G-E FLUORESCENTRESEARCH IMPROVED NIGHT FLYING 


Unique New Aviation Lamp is Out- 
growth of G-E Research in Fluor- 
escent Lamps for Industrial Use. 


N 1 


see planes or other objects in produced ultra-violet energy ("black 
the darkness surrounding him. light"), which activated special fluores- 
But satisfactory "dark-adap- cent materials on the dials. It elimi- 
tation” could not be achieved nated glare, but required heavy, bulky 
while the pilot’s eyes were con- auxiliary equipment. Space and weight 
ditioned to the high bright- are at a premium in a figh 


Eithei 
glare from 

made it hard to read dials quickly. 
The second difficulty arose from the 
first. The eyes of a night-fighter pilot 
must be adapted to the dark if he is to 


fighter pis 

The first solution was a miniature ver eq gW ^ 

sion oFth^lar^'l^E^AZD^ flmares- pilot c™n control the brightness of the 


x could fatal ^The^rst wfs Here°was VchallengTmad^to'order "black Hghrlo make^ i nstrument^als velopmem^of^he 


aiding dark-adaptation of his eyes. It 
takes up little space. It is efficient and 


The vast store of knowledge gained 
in developing the G-E MAZDA fl 


turing techniques and methods of test- 
ing to assure uniform quality. 

The RP-12 is only one of many General 
Electric lamps used by the armed 
forces of the United States. All of 
them are built to the same standards 
of quality that distinguish G-E MAZDA 
lamps for war industry and the home. 
Lamp efficiency and lamp quality de- 
pend on many factors. General Electric 
' 'at work on all of 

, Navy and War 
e light they need 







In the piercing cold and rarefied atmosphere 
of the sub-stratosphere, where air supremacy 
is gained, spark plugs must provide their life- 
giving sparks under most abnormal condi- 
tions. To meet these abnormal conditions, ex- 
haustive research, specialized engineering and 
uncompromising manufacturing standards are 
combined to give our air forces spark plugs 
with the same characteristic dependability 
that has made Champion Spark Plugs the ulti- 
mate for earth-bound engines. 

Now on active duty on every front, and widely 
used in engines of every type, Champions are 
piling up records for outstanding perform- 
ance, long life and dependability. This is 
directly due to certain inherent and exclusive 


features of design and construction plus spe- 
cial ceramic insulation, with the following 
exclusive advantages: 

2. Freedom from fuel, oil, or moisture absorption 
which causes "shorts'’. 

3. Inherently high heat conductivity with conse- 
quent wider range between pre-ignition and 

4 . Absolute uniformity of material. 

which cause current leakage. 

6. Easily cleaned^ and serviced — no specialized 

7. Scientifically controlled manufacture. 


USE CHAMPIONS AND FLY WITH CONFIDENCE 



\_f U aides Truarc presents a significant advance in retaining rings. 

It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For all thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers ... it reduces dimension 
and weight . . . saves material . . . cuts manufacturing time . . . simplifies assembly and 
dis-assembly. On request, we will gladly furnish samples and full dafa for your tests. 
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AN847-E/bow, double host, 90 



Special tooling and 24-hour-a-day 
operation is enabling us to meet 
the aircraft industry’s increasing 
demands for Manganese Bronze 
and Dural hose fittings. We are 
now manufacturing four types: 
AN840, 842,844 and847,incom- 
plete range of sizes. All fittings. 


except AN840,are pressure tested 
by air, under kerosene, to 100 lbs. 
gauge pressure. All tolerances are 
held strictly to specifications. 
Present deliveries are being made 
in 30 days or less. Subsequent 
deliveries will, of course, be sub- 
ject to WPB directives. 


HARTWELL 


AVIATION SUPPLY COMPANY 
AIRCRAFT PRODUCTION PARTS 
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When Lockheed's super-transport, the Constellation, 
took to the air so successfully she flew with the aid 
of Pacific-Western parts. 

There are two outstanding developments in this 
plane — the pressure controlled cabin and the ex- 
tremely efficient wing flaps. 

We manufactured the superchargers which normal- 
izes cabin pressure at all altitudes in the Constella- 
tion and also built the operating mechanisms which 
move the Fowler flaps on the big plane. 

As the Aircraft Industry advances —we keep pace. 


The CONSTELLATION Flies 


PACIFIC 

38TH & ROSS ST. 



GEAR WORKS 

LOS ANGELES, CALIF. 

*1|||8IM| 








Erections are vital to pilots. 
That’s easy to understand. But what 
is not so widely known is this: Air- 
craft compasses must be regularly 
adjusted to fight off the magnetic in- 
fluence of other equipment in the 


ship . . . must also be corrected for 
the magnetic variations found at 
different spots on the earth. To make 
these corrections, the pilot must be 
able to refer to true directions while 
his ship is on the ground. 

The Compass Swinging Sight 
makes this possible, whether the 
airfield be buried among Alaskan 
mountains or deep in a tropical 
jungle. This device, used principally 
in the operation of emergency fields. 


establishes to hair-line accuracy the 
points of the compass. It thus makes 
it possible to correct the instruments 
on which the safety and success of 
every flight depends. 

Like the other electrical and navi- 
gational instruments we are making, 
the Compass Swinging Sight has a 
single mission ... to remove the 
hazards of guess-work and thus to 
insure the efficiency and effectiveness 
of our aerial combat forces. 



AVIATION, April, 1943 



• For a quarter-century "WELDON" has 
exemplified quality — accurate — tool work of 
the greatest precision. 

• The skill of WELDON craftsmen in the art 
of high production manufacture to such limits 
as one and two "ten-thousandths" is but one 
reason for the success and acceptance of the 
WELDON Aircraft Fluid Metering Pump. 

• Other compelling reasons are a practical, 
compact design (pump and motor weight 
approx. 2'A lbs.!) and positive, dependable 


performance for such critical functions as anti- 
icing protection for propellers, windshields, 
carburetors, and other vital parts. 

• A most flexible feature is the optional provi- 
sion of one or two outlets. 

• Rigid tests thru extremes of altitude and 
temperature have proven the WELDON Pump 
dependability under severest operating 
conditions. 

For Engineering Data Sheets, write: 


The WELDON TOOL Company • Pump Division • 2046 East 71st Street, Cleveland, Ohio 
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Man’s conquest of the air 
did Hot end when the 
Wright Brothers took off 
at Kitty Hawk. It had just 
begun. The invention of 
the flying machine was 
only the forerunner of a 
series of other inven- 
tions which have together 
brought this conquest nearer ite goal. Radio 
communication, bom of an entirely different 
series of necessities, has probably contributed 
more to the actual conquest of the air than any 
other independent thing. Knowing where you 
are and how to get where you want to go in an 
airplane is almost wholly dependent upon ra- 
dio. Bringing the great airliners down through 
"pea-soup” fog is greatly simplified because 
of radio. 

Radio, of course, could not accomplish these 
things were it not for the invention and devel- 


opment of electronic vacuum tubes. Vacuum 
tubes, of various types, are the heart and soul 
of radio and every other achievement in the 
so called science of electronics. Think, then 
how much credit, for the conquest of the air, 
is due to the vacuum tubes in the ground 
stations and blind landing systems now in 
service. Remember this, too: Eimac tubes are 
in the important sockets of the ground sta- 
tions of every major airline. 
Eim-McCUUOUGH, INC., SAN BRUNO, CALIFORNIA 


Follow the leaders to 


HERE ARE SOME OF THE NEWEST, FAST 



of a perfect installation. 


5TA-KON TOOLS 

for the 

AVIATION INDUSTRY 

For rapid, automatic installation of T & B small wire terminals and con- 
nectors. T & B Sta-Kon Tools arc engineered to meet all requirements of 
any Aircraft User of Sta-Kon Solderless Terminals. Made to operate with 
all types of available power: Manual, Air, Electric or Hydraulic. 

Illustrated are a few of these tools designed especially for the Aircraft indus- 
try. They slake Sta-Kon Terminals to any size wires and cables #22 to 250 
MCM, #22 to 4/0 Aircraft. 



Write for full data on complete line of Sta-Kon Tools 



THE THOMAS & BETTS CO. 

I NCR III' II II AT Ell 

MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ELIZABETH, NEW JERSEY 

In Canada: Thomas & Betts ltd. Montreal 
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THE GENERAL MANAGER ASKED 



“Why change to 
Ozalid 


Wliiteprints ? ” 


Lou CAN COUNT ON 
the General Manager firing a line 
of questions when radical changes 
are suggested. 

Here are three questions frequent- 
ly asked by hard-thinking, hard- 
boiled executives when the engineer- 
ing department requisitions an Oza- 
lid Whiteprint Machine. And here 
are some sound reasons why so many 
have been convinced of Ozalid’s su- 
periority over old-fashioned print- 
making methods. 



fast steps— EXPOSURE and DRY DEVEL- 
OPMENT. There arc no liquid baths, no 
plumbing connections, no solutions to 
mix. A score of other maintenance head- 
aches have also been eliminated. 

And, an Ozalid Whiteprint Machine 
is so clean and compact ... it may be in- 
stalled right in the drafting room. Any- 
one can operate it at top efficiency. 



Q. Why is the Ozalid Process the 
most versatile? 


A. You can do so much more! (a) You 
can make prints having black, blue, or 
maroon lines on a white background. The 

since it shows the greatest contrast to 
grease and dirt . . . and will stand up 
better than the white line of a blueprint, 
(b) You make duplicate originals the 
same way you produce standard prints 
—without Van Dyke tieups. (c) You can 


use cut sheets as well as roll stock in an 
Ozalid machine. Thus, you can com- 
pletely eliminate trimming waste by using 
sheets the size of your tracings. 



Q. Ilotc can Ozalid save a thousand 
hours in our drafting room ? 

A. Give a draftsman an Ozalid duplicate 
of a tracing which you want changed in 
part. He’ll have a "new” original in a 
fraction of the time required with other 
methods. First, he eradicates the obso- 
lete lines with Ozalid Corrector Fluid. 
Then he draws in the new design. It’s 
that easy! It's never necessary to redraw 
any line which remains the same as in 
the original. 

Think of the changes you’re making 
in your products today. Think of the 
changes you’ll be making in the post-war 
period. By installing an Ozalid White- 
print Machine— you'll be sure of a “head 


OZALID PRODUCTS DIVISION 

GENERAL ANILINE AND FILM CORP. 

Johnson City, N. Y. 


Write for "Simplified Prinlmok- 
ing." If shows how leading man- 

maferials with the Ozalid 
Process. 



W HEN the ancients believed the earth was flat, Ultima Thule was 
the unexplored — the unknown at the remotest edge, where 
the sea cascaded into space. Until the coming of the airplane an 
Ultima Thule of undeveloped territory and commerce still existed 
behind economic barriers of time and distance. Today's aircraft 
have pierced those frontiers . . . tomorrow's transports will 
reach beyond, making the entire world easily accessible to all. 


LIGHT • COMPACT POWERFUL 



WRIGHT POWERS THE TONNAGE 


OF THE 


A I R 


70 
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Here's More Fire-Power to You, Sergeant! 


The lighter the plane, the greater can be its fire-power. Every 
pound saved in airplane construction therefore becomes a vital 
factor in winning the war. 


Saver of 
Precious Metal 

Because Boots Self-Locking Nuts 
are lighter, they save hundreds 
of tons of strategic metal. The 
Anchor Nut (shown in cross- 
section above) is the type of 
Boots Nut most commonly used 
on military planes. It operates 
on the familiar Boots self-locking 
principle. The threads of the top, 
locking section are slightly out 
of phase with those of the lower, 
load-carrying section. When 
the bolt engages the locking 
section, a constant pressure is 
established which prevents any 
loosening due to vibration. 


Planes of all types, from the greatest four-motored bomber 
down to the small pursuit or trainer, are made with Boots all 
metal, self-locking nuts. On a heavy bomber, this means a saving 
of more than sixty pounds— enough for 200 rounds of .50 calibre 
machine gun bullets. 

Boots all-metal nuts are not only lighter, but literally "outlast 
the plane.” 

Specially developed for motor application, the new Boots 
"Rol-Top” Self-Locking Nut is winning a wide acceptance 
among engine manufacturers. 


BOOTS 


BOOTS 


I CORPORAIIO 


e E N £ I! 


OFFICES, HEW C 


C 0 N N E C I I C 0 I 



TOOLS 

that keep pace with aircraft progress 


design of d "\00\S ..and make them fit each spe 
cialized job most efficiently. Constantly improved to meet nev 
demands, these fools are accurate, rugged and easy to use., 
they speed home front production and battle front maintenance 
Write for free new 1943 catalog of TOOLS .. oi 

company letterhead, please. 
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. . we tight our country's battles 
in the air, on land and sea . . 



High over the Solomons . . . Marines and 
Grumman "Wildcats” are making history. The 
headlines show the score! 

The ability of the "Wildcat” to dominate 
the other fellow’s air . . . to stand the strain 
of carrier service and scratch maintenance of 
jungle airfields ... is merely more evidence of 
Grumman’s ability in designing and building 
outstanding ships for specific services. In war 
or in peace, look to Grumman to set the pace. 

Grumman ..... 

MAKES PLANES THAT MAKE HISTORY 




GRUMMAN AIRCRAFT ENGINEERING CORPORATION • BETHPAGE • LONG ISLAND • NEW YORK 
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Fairchild Perfects a Plane to Speed 
Advanced Training 


The new Fairchild AT-14, a twin-engine advanced trainer 
designed for quick production from non-strategic mate- 
rials, is a product of Fairchild engineering versatility — a 
versatility gained through extensive aeronautical research 
and the application of experience to the creation of air- 
planes for specific missions in this war. 

The AT-14 is of Fairchild Duramold plas- 
tic-bonded plywood construction through- 
out. It is the first trainer of its type with 
tricycle landing gear. It accommodates 
pilot, co-pilot, bombardier, navigator-radio 
operator and gunner and contains all 


instruments required under all conditions of a long range 
bombing attack. It is powered by two Fairchild Ranger 
Twelve air-cooled, in-line inverted engines. In every phase 
of its design and construction it bears the unmistakable 
Fairchild "Touch of Tomorrow." 

Coming Fairchild achievements in im- 
plementing our war in the air will further 
reflect Fairchild engineering versatility. 
They, too, will bear 'The Touch of To- 
morrow” — for the advancement of aero- 
nautical science and for a more certain 
Victory in the air. 



■ B BBBBMm B B mm Division of Fairchild Engine and 

• M U B Mtnt/U M M m B L M U B B Airplane Corporation, Hagerstown, Md. 



PROTECT HIS ATTACK! 


• Cowl Fastener efficiency is vital to 
aircraft performance and the exclusive 
advantages of Shakeproof Cowl Fasteners 
assure the extra holding strength so essen- 
tial under the excessive strains of battle 
action. Aviation designers and production 
men are invited to write for Shakeproof 
Catalog AD-2 which gives complete tech- 
nical data and procurement information 
regarding this better cowl fastener. 


EASY ASSEMBLY 


QUICK, POSITIVE LOCKINC 
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for breakdowns that might delay the 
newspaper on its way to the waiting 
delivery trucks. So printing press makers 
picked the Torrington Needle Bearing 
for its ability to operate successfully in 
high-speed service, with little need of 

There's no question of high speeds in 

. . . just an occasional turn through a 
fraction of a revolution. But that point 
of long life with little attention looked 
just as good to the jeep builders as it 


did to the press manufacturers. They, 
too, turned to the Needle Bearing, not 
only for its ability to stand up in severe 
service, but for its low friction coeffi- 
cient that gives quick response to the 

tributes to compact design, its effective 
system of lubrication, its ready avail- 
ability for all essential applications. 
THERE'S A THOUGHT HERE FOR YOU TO CONSIDER 
when you start the design of your post- 
war products. Whether your problem is 
one of oscillation or of high-speed rota- 
tion, the Torrington Needle Bearing 
will give your customers the advantages 


tion. And of course, you will benefit by 

of installation. You can get the pre- 
liminary information you will need by 
writing for Catalog No. 114, which lists 
sizes, rates, and typical applications — 
and Torrington engineers will assist you 
in working out specific service problems. 



TORRINGTON NEEDLE BEARINGS 




Alternate Cold and Heat Treating Assures Correct, 
Permanent Size 


With the installation of Deepfreeze Industrial Chilling Equipment, together with 

under all normal fempcratufe changes and handling. 

Gauges are stored 2 hours in Deepfreeze unit, then in boiling water, oil, or 

T addkionafhou'rs 8 P ’ * 

The Uses of DEEPFREEZE in Your Plant 


HOW TO 
DIMENSIONS 


ON GAUGES 


AND PRECISION 
PARTS 


Customers of Gauge Manufacturer Now Receive 
Gauges With Exact Dimensions as Shipped 


SAVINGS: All lime previously lost in correcting or re- 




E ADDITIONAL DATA . . . 

I proof of the outstanding 
cess of the Deepfreeze 


BEBufruEin 

DIVISION 

MOTOR PRODUCTS CORPORATION 

2312 DAVIS ST., NORTH CHICAGO, ILLINOIS 
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P OTENT instrument of de- 
struction is the R. A. F.’s 
Martin “ Baltimore ” medium 
bomber, as the Nazi Afrika Korps 
discovered to its consternation. 
In the building of this, and others 
for the U. S. Army and Navy and 
for Britain, The Glenn L. Martin 
Company is pioneering new de- 
velopments that hold high prom- 
ise for the postwar world of 
peace. “Martineering” is giving 
America new discoveries in plas- 
tics, synthetic rubber, the light 
metals . . . uncovering new theo- 
ries of design, new production 


tools, new methods of speeding 
industrial output. 

These Martin wartime develop- 
ments will play a vital role in 
giving America the greatest com- 
mercial airfleets ever envisaged. 
Already giant over-ocean airlin- 
ers of 125 tons lie ready-to-build 
on Martin drawing boards . . . 
while others of 250 tons and up, 
embodying even more spectacu- 
lar developments, are in the plan- 
ning stage. 

Martin is ready, as soon as peace 
gives the green light, to help 
bring wings to the world! 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MD, U. S. A. 


W AIRCRAFT 



Member: Aircraft War Production Council, East Coast, Inc. 



The Gliders 


are coming 

WITH STOUT RIBS OF STEEL TUBES 





These two-place gliders are just trainers . . . but 
they are a neat job, well done. They weigh only 
450 pounds. Vital parts of these sleek planes are 
made of Shelby Seamless Aircraft Tubing — to give 
ample strength for tough maneuvers. 

The test pilot cuts loose from about 4000 feet. 
He dives, side slips, does sharp banks, and even 


loops the loop. On one test he took the glider into 

angles. He spun and spun for 13 revolutions, then 
pulled out at 1500 feet. The glider stood the strain 
like a veteran. 

That’s what steel tubing does for gliders, and it 
puts the same surplus strength into the fastest 
fighters and biggest bombers. 

Write for our informative bulletin on Shelby 
Seamless Aircraft Tubing giving complete specifi- 
cations for all types of steel aircraft tubing. 


Hydraulic systems carry and control the life blood 
of today's fighting aircraft— they must not fail ! 

Dirt, moisture, or corrosion in lines or units— or 
any damage to threads or tapered surfaces of con- 
necting links will cause failures. 

Vital Tubing Seal-Caps, Seal-Plugs, Flex-Caps, 
and Boss-Plugs completely protect hydraulic lines 
and unit fittings in all stages of assembly prior to 
flight. 


Where others might chip or be sucked into lines, 
metal Tubing Seal-Caps and Plugs have no particles 
to chip off and enter tubing— can be re-used many 
times— do not deteriorate— are not affected by con- 
tact with chemical agents— can be installed in much 
less time than other devices. 

Write today, for the new file-size booklet, "Tub- 
ing and -Pipe Protection Mechods,” describing these 
vital products. 


NATIONAL TUBE COMPANY 



TUBING SEAL-CAP. INC. 




A Complete Rustproofing and 
Painting System, Developed by Mahon 


Engineers , that Shows a 25% SAVING in MANPOWER 

/Mechanization of fhe processes essential to the finishing of aircraft engine 

cylinder assemblies is effecting important economies for the aircraft industry. This Mahon 
installation established a saving of 25% in manpower— 35% in production cost. 
Previously, much of the work was done by hand. Now— it moves in a steady flow by 
automatic overhead conveyor through degreaser, rustproofing tank and dry-off oven. 
From here it is transferred to masking tables and thence by conveyor again through 3 paint- 
ing and baking processes (2 flo-coat and 1 spray painting). Each painting and baking 
process is a separate operation, yet so skillfully has arrangement and plan of travel been 
engineered, the flo-coat spinner-type cabinets, hydro-filter spray booth and the extensive 
3-compartment baking oven occupy a relatively small floor area. 

Other similar systems now are in operation — more are in the planning stage. They rep- 
resent tangible examples of the savings in time, in money and manpower that Mahon 
engineering and equipment is accomplishing in the aircraft and other vital industries 
where finishing and processing operations are an important part of production. 


Mil 


CHICAGO 



going 


UP... 




. . . going up with the srrfooth rapidity that makes 
American industrial construction a war-winning miracle, 
a vast aircraft plant is taking shape down in New Orleans 
. . . being rushed to completion by men with the 
vision to see that there is a quicker way to get to Victory 
— by going UP. Priceless cargoes for our fighting forces 
can reach every battlefront safe from Schickelgruber's 
submarines — by going UP. A huge fleet of 
Cuttiss Caravans . . . that's your government's initial 
order to Higgins Aircraft, Inc. And before 
the birds begin their wintering near New Orleans, 
the first of these cargo-carrying planes will be going up! 

!INS AIRCRAFT, INC. NEW ORLEANS 
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The story of its success 

is written in cost ledgers 


G ardner -Denver “HA” Two- 
Stage Horizontal Compres- 
sors are writing a success story in the 
cost ledgers of many a successful plant. 

Engineered for continuous heavy-duty 
service, they have a high compressor 
efficiency which is assured by such fea- 
tures as unrestricted air passages and 
large valve areas. Their greater air ca- 
pacity is under constant, automatic con- 
trol — is regulated to fit your air needs. 


For extra strength and durability through 
the years, frame, cylinders, pistons, and 
other vital parts are cast of GarDurloy — 
the stronger, tougher cast iron developed 
by Gardner-Denver. Timken main bear- 
ings provide smooth, trouble-free economi- 
cal operation; seldom require adjustment. 

For further information on Gardner- 
Denver “HA” Two-Stage Horizontal Air 
Compressors, write Gardner-Denver 
Company, Quincy, Illinois. 



Gardner!) 


ENVER 5 "" 





ETHOCEL WINDOW FRAMES 
EASILY FABRICATED AND FORMED 

Profile sections of the type used on window 
frames of Cessna Advanced Trainers are 
readily extruded from Ethocel by the Mack- 
lanburg-Duncan Co. Ethoceis resiliency pro- 
vides a “ cushion " for the window and effec- 
tively seals the cabin from the outside air. 


ETHOCEL PLASTIC— 

“Dmaiic — attd Jliy&tf 


These characteristics, which have made Ethocel a valuable 
plastic material for window frames and other parts, indicate its 
use in solving many future aircraft problems. 

In the application illustrated here, extruded Ethocel is used for 
aircraft window frames. Perfect functioning of the finished part 
is assured by these Ethocel characteristics: 1. Toughness— 
Ethocel is tough and strong. It resists shock stress and vibration. 
2. Retention of Properties at low temperatures— Ethocel 
possesses unusual resistance to impact at zero. 3. Durability— 
Ethocel is not susceptible to internal breakdown and embrittle- 
ment with age. 4. Dimensional Stability— Ethocel is not subject 
to shrinkage due to plasticizer loss. 5. Light weight— Ethocel is 
the lightest of the commercially available cellulose plastics. 
Weight of a cubic inch of Ethocel is .65 oz.— a significant fact 
in all aircraft applications. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


ETHOCEL 


DOW P l A S T / e s 



S T Y R 0 


S A R A N 


CHEMICALS INDISPENSABLE 
TO INDUSTRY AND VICTORY 



MERIAM INSTRUMENTS 
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THE RESINOUS PRODUCTS w 
& CHEMICAL COMPANY Sj 

WASHINGTON SQUARE, PHILADELPHIA, PA. 


THESE MAJOR ADVANTAGES MAKE 

lego Resin Film 

THE UNIQUE AIRCRAFT PLYWOOD ADHESIVE 







I ELDING 

,h, Flexible, Long- 


, in conjunction with Breeze 
tied shielding requirements 
, its background of years of 
lowledge to solve shielding 
in the high standards 


Newark. hew jersey 


CORPORATIONS/ 



Out of the mist, the torpedo bomber 
strikes! The majority of American ship- 
board planes . . . fighters, dive bombers 
and torpedo planes ... are protected 
with Berryloid aircraft finishes. Perfected 


through years of intensive laboratory re- 
search and carefully controlled through 
every step of their production, Berryloid 
aircraft finishes provide maximum protec- 
tion against extreme exposure conditions. 




BERRY BROTHERS, , .c. 


DETROIT, MICHIGAN ■ WALKERVILLE, ONTARIO 
BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS • INGLEWOOD, CALIF. 
MONTREAL • WINNIPEG • TORONTO 


BERRYLOID 

AIRCRAFT FINISHES 
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Down — but not out of action — is this long-range patrol 
bomber of the U. S. Navy. These aircraft, equipped with Lawrance 
Auxiliary Power Plants, possess a dependable source of electric 
power to operate radio, lights, and heating equipment even when 
main engines are dead — power to call for help and to keep the 
crew warm and comfortable until it arrives. 

Lawrance Auxiliaries today serve America on the sea and in the 
air , providing power for accessory equipment of all kinds, from 
galley hot plate to main engine starters. The efficient and reliable 
performance of lightweight and compact Lawrance Auxiliary 
Power Plants is playing an important part in America's combat 
operations on world-wide battle fronts. 




AUXILIARY POWER 


LAWRANCE ENGI 


ERING AND RESEARCH CORPORATION • 


NDEN, NEW JERSEY 
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Air Power Through 
Piston Rings 

McQUAY-NORRIS 

ALTINIZED 

PISTON RINGS 

PISTONS. ..PINS... 

HARDENED AND GROUND PARTS 



Wherever planes are flying, McQuay-Norris precision parts of un- 
failing strength help them perform more efficiently and with 
greater durability. More and more, the aviation industry is avail- 
ing itself of our 33 years’ experience in making precision parts, 
our metallurgical research, our engineering and technical facili- 
ties. We are now direct contractors to the Army and Navy and 
sub-contractors on precision parts for aircraft, tanks, scout cars 
and trucks. Your inquiries arc invited. 


PARTS FOR 
AIRCRAFT ENGINES 
Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum Pistons 
Piston Pins 

Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 

PARTS FOR 

PROPELLER ASSEMBLY 

Machined Magnesium Parts 
Piston Rings 

EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 

Pistons for Oxygen 
Compressor 

Piston Rings for Oxygen 
Compressor 

Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 

LANDING GEAR PARTS 

Machined Aluminum Pistons 
Piston Rings 

Hardened and Ground Parts 


PRECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 



AVIATION, April, 1943 




Gone arc the days when “running to destruc- 
tion" meant months of uncertainty. This 
machine at Alcoa’s engine research laboratory 
determines the facts about a part within a few 
hours or days! You learn what’s what while the 
design is alive. 

On test when this picture was taken was a 
forged aluminum alloy airplane engine crank- 
case. Pistons, cylinder heads, connecting rods, 
bearings, are other typical pieces tested here, 
under conditions like those encountered in 
actual service. 

Newly designed parts, not yet placed in 

ALCOA! A 


production, can quickly be tested to destruc- 
tion. Corrective changes can then be made, if 
necessary, and the parts retested. Or produc- 
tion procedures can be checked and anything 
suspicious ruled out. The engine builders learn 
within a few days how new parts behave. 

As a result, our fighting men are getting 
better, more reliable equipment. And, certainly, 
the future of your products is being affected by 
the rapid strides being made here in the design 
and fabrication of aluminum alloys. Aluminum 
Company of America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 


LUMINUM 
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R APID machining with precision is easily accomplished in 
shops that are equipped with the new South Bend Series 
1000 Turret Lathes. Designed for manufacturing small accurate 
parts, they have the stamina to maintain exact tolerances on 
volume production without sacrificing speed or versatility. 

These Turret Lathes are especially suitable for second op- 
eration work. The basic South Bend features that insure efficient 
production are supplemented by the handlever operation of the 
turret, cross slide, and collet attachment to speed up machine 
operation and lessen operator fatigue. 


RAPID MACHINING 

with 


on South Bend Series 1000 

TURRET LATHES 



SPECIFICATIONS 

Hole through spindle lffi' 

Collet capacity, round 1* 

Swing over bed 

ana saddle wings 10}i" 

Spindle speeds, 

(twelve) ... 50 to 1357 r. p. m. 
Effective feed of turret slide . . 4" 
Thread cutting range, 


(48 threads) . . 4 to 224 per inch 
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Class 9300 small, bakelite-enclosed circuit breakers • 
provide "ON" and "OFF" switching as well as 
circuit overload protection. The combination of 
toggle switch and circuit breaker in a single sealed 
unit saves weight, space and wiring time. These 
devices may be used for direct control of electric 
motors, lighting circuits, communication and signal 
systems, or fire control installations. Although 
designed primarily for aircraft use, they are also 
suitable for boats, tanks, turrets and other mobile 
units having up to 29 volt D. C. power supplies. 

Each breaker is calibrated and factory -sealed. 
There are no field adjustments— nothing to tamper 
with. After tripping, there is nothing to renew— 
merely move toggle lever to "ON" position. 


SQUHRE □ COMPANY 

DETROIT- MILWRUKEE - LOS RNGELES 


Class 9300 Circuit Breakers 




For any electrical control problem, it is easy to find a 
relay that "will work.” But that isn’t good enough. 
You want the one combination that will exactly fit the 
conditions of your problem, and give you the longest, 
most dependable service at lowest cost. You can get 
it by taking these two simple steps: 

First, get your copy of the most complete handbook 
on the subject ever published— the Automatic Electric 
catalog of electrical control apparatus. In it you will find 
one or more basic types that will fit your conditions. 

Then, if you want competent help in determining 
the exact coil and contact combination you need, call 
in our field engineer. He knows from long experience 
with such problems as yours which particular com- 
bination will serve you best. 

Follow this dual guide and you can't go wrong, for 
when you select Automatic Electric relays, stepping 


switches or other control devices, you not only get' 
products of proved dependability; you benefit also from 
the engineering technique that created the dial tele- 
phone system— the world’s most outstanding example 
of the application of electrical control 
to a basic need. 

Write today for your copy of the cat- 
alog — or simply ask our field engineer 

AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, III. 


AND OTHER COiNTROL DEVICES 

/AUTOMATIC 
r ELECTRIC 
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Uker of wings 


He’s one of the nation’s vast army of war workers. You 
know someone just like him. Steady, reliable — an all- 
American, average man. 

Yet in his hands he holds a precious gift — the capa- 
city to make man’s age-old dream of flying an everyday 
reality. He is one of America’s makers of wings. He builds 
planes . . . army and navy aircraft that bomb and fight 
and win. The tools he uses must be dependable and efli- 
cient. Just as thousands like him, this worker has learned 


that he can rely on Williams’ Tools implicitly. He uses 
them with pride and care — for he knows that good tools 
are essential if he is to perform his war job successfully. 



DROP-FORGINGS & DROP-FORGED TOOLS 

J. H. WILLIAMS & CO., BUFFALO, N. Y. 







PROPER LUBRICATION IS 
MORE IMPORTANT THAN EVER 


Built into Chicago Pneumatic horizontal 
stationary compressors are force feed cyl- 
inder lubrication and a highly efficient 
flood system of frame lubrication. These 
lubricating systems require only mini- 
mum attention on the part of the operator 
—a few simple check-ups which, however, 
should be made regularly. 

Additional suggestions for maintain- 
ing compressor efficiency will appear in 
future advertisements. Watch for them. 



HOW TO GET 


Bearings will not run without oil. Keep oil in crank 
case at level indicated on oil level gauge (illus- 
trated). Drain, clean, refill reservoir at least once a 
month — more frequently if local conditions require. 


•*- At least once a day, check the force feed cylinder 
lubricator, making sure reservoir is filled to required 
level. Make certain that lubricator is feeding only 
the number of drops per minute recommended 



Evacuation of the wounded by air . . . sulfa drugs . . . 
blood plasma. These three mercy miracles of the war 
are making possible the greatest number of recoveries 
in the history of human conflict! We are proud and 
grateful for the major role Douglas Skytrain, Sky- 
trooper and Skymaster transports play in this life sav- 
ing drama. Douglas airplanes on every front are daily 
flying troops and supplies into battle, then returning 
the wounded to base hospitals in time. 

Douglas Aircraft Co. Inc., Santa Monica, Calif. 

Long Beach • El Segundo • Tulsa « Oklahoma City • Chicago 


WINGS OF MERCY AS WEIL AS WAR 



DOUGLAS 

Largest Builder of Cargo and Transport Aircraft 
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3ENDIX PRODUCTS DIVISION 

of Bendix Aviation Corporation 
South Bend, Indiana 


Food~The Deciding Issue 

0//r yooiZ proble?n remains to be solved 


T HE first thing the Germans did when they occupied 
Czccho-Slovakia, Poland, Belgium, France — was to 
empty all warehouses. Everything went into trucks headed 
for Germany. 

The Nazis knew that this war would be won by the 
army that had the most .supplies and the best supply 
system. 

The Nazis knew that supplies are as essential as guns. 
They knew that the most essential of all supplies is . . . 

Being the only people on earth who can watch women 
and children starve, the Nazis seized upon food as their 
most powerful instrument for disciplining the masses. 
They added famine to their arsenal of conquest. 

The flocks and herds of Europe are being consumed 
with alarming rapidity. The desperate shortage of meats 
and fats is growing steadily worse. Our Allies are short 
of certain foods that we must supply if we expect them 
to carry on. 

And as we supply them, as our imports are curtailed, 
as our fighting men consume more than they do in civil 
life, and as we fail to increase our production rapidly 
enough . . . we, too, become short of certain foods. 

Former President Herbert Hoover, speaking before a 
conference of the Governors and Representatives of twelve 
Mid-Western farming states in Dcs Moines on March 
15th, sounded the warning that American agriculture, 
beset by Washington bungling on manpower, farm ma- 
chinery and price systems, strangling production and dis- 
tribution, is facing a deterioration which may bring on 
a national food shortage such as led to the collapse of 
Russia, the defeat of Germany in the first World War 
and the fall of France in the present war. Unless this 
deterioration is stopped, warns Mr. Hoover, we cannot 
hope to win the present conflict. 

Complications of similar magnitude face the food pro- 
cessor and the distributor. 

Never in the history of the world has man’s dependence 
on food been so crucial. Yet it is not easy for us to grasp 
the full significance of the crisis. We are so accustomed 
to finding milk, eggs and butter on our doorsteps every 
morning, we are so used to filling our pantries from the 
shelves of our grocers and markets that we accept food as 
something that is due us on demand. We do not stop 
to think that we never are more than a few meals ahead 
of famine. 

But this picture has changed. Now we arc faced with 


food rationing, and every day the shelves of our food 
markets become more bare. 

Let it be noted that the appointment of two Food 
Administrators has not solved the food problem. It is still 
with us; daily it becomes more critical. Unless it is solved, 
and solved quickly, the very food that ex-Food Administra- 
tor Wiekard said would “win the war and write the peace" 
may lose the war and lose the peace. 

Put very simply and clearly, the food problem amounts 
to this: we arc trying to feed upward of 200 million 
people. We are trying to do it with the farms and other 
facilities that heretofore have been capable of feeding 
about 145 million people (our present population plus 
a 5% surplus). 

Had the Government foreseen the need and planned 
ahead, we could have begun by 1941 the enlargement 
of our farm production and food processing capacity. Two 
irreplaceable years have been lost! 

'flic gravity of the situation becomes apparent when 
we consider that 50,000 factories are required to process 
our foods. Food processing not only is America's biggest 
industry — it is one of America’s most important for, 
without processing, most foods would perish before they 
could reach the consumer. The term “processing" covers 
the salting, drying, smoking, pickling, chilling, canning, 
packing and other methods of preservation that make it 
possible for us to eat in 1943 food that was produced 
in 1942. Few realize that most of the food we shall cat 
in 1943 was produced and processed last year, that most 
of the seed We plant this spring will grow food for 1944 
or perhaps later. 

In one important process of preservation* tin and 
rubber are vital materials. When the Japs captured Malaya 
and the Netherlands East Indies more than half of the 
world's tin and nearly all of its rubber fell into their 
hands, This forced drastic changes upon our entire food 
economy. The importance of tinplated steel containers, 
tops for glass jars and rubber gaskets is fairly obvious . . . 
metal food containers alone consume, every year, more 
than 2,700,000 tons of steel. 

The aggression of Japan has snared our whole food 
industry in a maze of intricate packing .problems. It has 
enforced recognition of a new principle of food technology, 
i.e., that the method of food preservation is determined 
by the type of container available. The tin, steel and 
rubber stringency' compels many food processors to adopt 
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New Appointment Will Strengthen 
WPB Production Set-up 


unfamiliar methods - methods that call for a great deal 
of new equipment. This, in turn, involves the use of 
critical materials that are so urgently needed for other 
war purposes. 

This conversion of the food processing industry to meet 
these exacting restrictions has been greatly complicated 
by two factors that have increased its wartime burden. 
Indeed, it is these that provide the principal reason for 
civilian food rationing. 

The first of these is the task of feeding our armed forces 
overseas. Allied ships are being sunk at an alarming rate 
and the loss of cargo is considerable. 

The second factor gravely augments the first. Under 
Lend-Lease our country is undertaking to feed our Allies 
to the extent of approximately 60 million people. 

Types of food required for 
Lend-Lease and the armed 
forces arc the finest we can 
produce. They are the high 
protein foods, especially 
meats, cheese and milk; and 
the protective foods which 
rate high in vitamin content. 

Peculiarly enough, the more 
valuable a food is from a 
nutritive angle, the more spe- 
cialized is the processing re- 
quired to preserve it. 

The food processing indus- 
try, handicapped as it is, is 
meeting today’s challenge 
with resourcefulness and en- 
thusiasm . . , despite con- 
tainer complications and ship- 
ping shortages. 

It is accomplishing its Herculean task by resurrecting 
and modernizing a method of food preservation that is 
as old as mankind. Probably von have read a great deal 
about dehydration. You actually may have eaten dehy- 
drated food, but right now nearly every bit of dehydrated 
food is earmarked for the anned forces or for Lend-Lease. 

Food processing never will be as spectacular as the 
production of bombers or tanks. But under today's con- 
ditions, the performance of the food processor is no less 
important ... no less inspiring. When we consider that 
dehydrated food is compressed into solid blocks with a 
density nearly equal to that of coal, so that almost a 
whole meal can be carried in a vest pocket, and that 
half of the shipping space is thereby saved in transporta- 
tion, we begin to appreciate what the processors have 
contributed to meet the food problem imposed bv 
the war. 

But they have not only contributed new methods, they 
arc achieving new highs in production. And now they arc 
asked to do what borders on the impossible. Consider 
dehydrated egg powder. Normal production in pre-war 


years was about 3. 000,000 lbs. In 1940 this was increased 
two and one-half times, in 1942 it was stepped up agair 
this time forty-fold. And in 1943 the call is for anothe 
60 per cent boost, to make a total of 480.000.000 lb 
Dried milk powder production of 350,000,000 lbs. in 194c 
must be increased to 685,000,000 lbs. in 1943. 

Vegetables, which were a small item to the processor 
before the war, now arc dehydrated in enormous quantities. 
The vegetable dehydration industry has had to grow by 
leaps and bounds without benefit of the high priorities 
accorded to amis, ship and aircraft building. Production 
of dehydrated vegetables in 1942 was four times that of 
1941, and 1943 calls for a sixteen-fold increase over 1942. 

Total dehydrated food production in 1943 is scheduled 
at 1,750,000,000 lbs., dry basis ... all for export. Multiply 
that by 10 and you have 
a rough approximation of the 
astronomical amount of raw 
materials that will have to be 
produced. 

Many problems remain to 
be solved in the troublesome 
days that lie ahead. But with 
all his resourcefulness, man 
has little control over the 
weather. A severe drought 
could wipe out all of man's 
carefully laid plans. If we are 
tempted to reassure ourselves 
with the thought that the 
food situation probably is not 
so serious as it is painted, 
it will be well to remem be 
that last year’s crop increa 
over 1941 was due to bett 
than average growing weather. 

The war-bred food crisis that now confronts us w. 
be met only by immediate measures to insure a food 
production ample to allow for adverse weather condi- 
tions. The food processing industry is capable, but has not 
been granted the needed help, in coping with its tasks. 
The food problem as a whole .involves all three functions 
of production, processing and distribution. And if we are 
to master the problems that now beset us, all three of them 
must be coordinated under a single administrative control. 
"Food will win the war and write the peace”. But if 
American food is to do that double job, we must develop 
a capacity for food administration comparable with the 
genius of orir food industries. 



President, McGraw-Hill Publishing Company, Inc. 


M ost or vs learn quite early in life that when you 
are sick, you consult a physician ; when you are 
sued, you seek the advice of an attorney. These truths 
are held to be self-evident . . . everywhere but in some 
parts of Washington. And so it is refreshing to learn 
that broader responsibilities for the aviation produc- 
tion program are now in the hands of a man who knows 
the business — Theodore Paul Wright. 

The program has benefitted since the beginning 
from Ted Wright’s broad experience in aviation. In 
fact, much of the credit for the basic soundness of the 
production effort can be traced directly to his straight 
thinking. But it required the keen insight of Charles 
E. Wilson to recognize that he had this valuable talent 
in his own organization and to make full use of it in 
his recent reorganization of the Aircraft Production 

T P. Wright went to Washington as consultant to 
. the old National Defense Advisory Committee in 
the spring of 1940. After working closely with the 
Army, Navy, and the industry in laying the founda- 
tions for the orderly expansion of the industry, he re- 
turned briefly to his former job as vice-president and 
director of engineering for Curtiss- Wright. Then, 
early in 1941, he went back to Washington (at a sub- 
stantial personal sacrifice) to become assistant chief 
of the aircraft section of the Office of Production 
Management. 

When OPA was transformed into WPB he continued 
to keep his fingers on the aircraft program, and last 
December he organized the present Aircraft Resources 
Control Office (page 110, Feb. Aviatiox). His ap- 
pointment as director of this office and as a member of 
the policy-forming Aircraft Production Board was 
formally legalized on March 6. 


Few men know the complexities of the aviation in- 
dustry and its government relations as well as T. P. 
Wright. He acquired a knowledge of the procurement 
side of the picture in his first job as an inspector of 
naval aircraft in 1920, immediately after being grad- 
uated from M.I.T. Turning to manufacturing, he 
soon became chief engineer of the old Curtiss Aero- 
plane & Motor Co., where he directed the engineering 
development of many military and commercial air- 
craft. His manufacturing experience includes produc- 
tion as well as engineering responsibilities, and he has 
been a direct and frequent observer of foreign manu- 
facturing methods. 

T his background is tremendously useful for the 
difficult assignment of balancing the requirements 
and viewpoints of the Army, Navy, WPB, and air- 
craft industry. Only a man who knows the problems 
of both engineering and production and the needs of 
our armed forces can determine wisely the time when 
it is most advantageous to feed new designs into the 
production lines, when to shift production emphasis 
according to current needs, and how to tackle the ma- 
terial and manpower problems that lie ahead. 

Mr. Wilson is deserving of high commendation for 
this wise appointment. The Army, the Navy, the avia- 
tion industry, and the nation have reason for a deeper 
feeling of confidence in the military aircraft produc- 
tion program than they have ever had before. 




This is the tenth of a series of editor- 
ials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war- production ac- 
complishments of America's industries. 
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America at War 


We grow stronger in air — Germany and Japan weaker. Our airmen triumph 
in every war theatre, plane production zooms, new formidable lighting 
craft are heralded, and "Corsairs" see first action. Meantime, home front 
battles ills of over-optimism to hasten packing of Victory "pipeline" so "100 
planes fed in this end will hurtle 100 from business end against enemy." 


A sked to select the ten outstanding developments of 
J\ recent date relative to America’s air war efforts, 
no two people would come up with precisely the same 
choices. But the majority of such lists would include 
most of the following: 

Army Air Force day bombing of Europe has become 
an established success, though Gen. Ealcer recently 
found it propitious to allay misunderstanding of it. 

Weight of our Oriental air blows has brought Brig. 
Gen. Claire Chennault, commander of the China Air 
Task Force, to say that the Japanese air force has hit 
its peak and is now on the down grade. (Churchill 
months ago said the Luftwaffe was declining.) 

War Production Board officials state, though not for 
specific quotation, that we will hit a plane output rate of 
12.000 per month in December; that we will come pretty 
close to the ’43 quota now put at some 104,000; and 


that we could build about 150,000 in '44. Question 
whether we and our allies can use that many has still 
to be answered. 

United States air power alone, in 1944, will be 
superior in planes and manpower to that of the entire 
Axis, according to Maj. Gen. I. H. Edwards, Army 
assistant chief of staff. 

That Germany may collapse sooner than expected 
has come to be the belief of more and more persons 
who are in a position to judge. And fewer people think 
she can stand another winter after the next one. The 
Russian Army meanwhile is hurting the Nazis worse 
than anything else, and next in weight to this Soviet 
attack is the Anglo-American air operation. 

The Senate Truman Committee, a special group 
investigating war production, is conducting a continu- 
ous inquiry into operations at aircraft plants. The 


committee was moved to special activity lately by com- 
plaints from the Army that some types of needed 
planes were not being delivered. 

United’s 2,000-hp. Vought shipboard fighter, the 
F4U Corsair, has gone into action in the Pacific. At 
the same time, Goodyear announces it is producing 
Corsairs in their entirety, and Brewster Aeronautical, 
too, is building them. 

The Army has several new airplane designs, some in 
the final paper stages and some in the air, which move 
even the engineers at Wright Field to the use of superla- 
tives. But most informed persons believe that the war 
will be fought and won for the most part with existing 
standard types. 

The Anti-Submarine Command of the Army Air 
Forces, organized to take over the coastal patrol func- 
tions of the First Bomber Command, has extended its 
operations across the Atlantic. And that is just one 
stab at the iron fish (still the most formidable of all 
Nazi weapons) which are being slowly but surely beaten 
by laborious attack and laborious building of vessels. 

And let us append mention of a sort of odd-time occu- 
pation — the airplane builders are erystalizing some 


plans for converting their overgrown capacities to vari- 
ous other goods after the war, including such items 
as cars and houses. 

One trouble with any such present definitive summary 
of our part, in the war is that it accents the optimistic. 
And we may well pause and give ear to those hard- 
headed souls who never supercharge their hopes above 
immediate altitudes. They are the men who say: “To 
predict the toppling of the Axis by such-and-such a 
date — when the U-boats still range the seas unlicked, 
when the enemy still retains a hold in North Africa, 
and when an Allied bridgehead on the Continent is yet 
to be forced — is foolhardy.” 

Surely, we have a big job parrying the troubles of 
over-optimism. War manufacturers say that every time 
a series of good war reports come in, the workers take 
a layoff or start poking around. The whole country lets 
down. Nobody on our side likes that. We want to 
keep up full steam in order to knock out the enemy as 
quickly as possible in order to end the enormous cost. 

Everybody now knows that the Allies have the wallop 
to do the job. If you will look at a map of the world 
( Turn to page 395) 
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B eyond the present world upheaval 
there is a greater fight for freedom 
that transcends the military might of 
dictators. It is the eternal struggle of 
all mankind to harness nature. The mir- 
acle of flight is but one example of bat- 
tles won in this war for emancipation. 
The legions of science are poised at the 
threshold of even greater things involv- 
ing forces so powerful that the human 
race dare not risk their possible use for 

win this war in order to keep these forces 
in responsible hands. 

There is vast creative satisfaction but 
little glory for the pioneers of thought 
who labor on the fringe of the un- 
known. Often there is martyrdom. The 
bacteriologists who have fallen victim 
to the diseases they conquered, the atom 
smashers who may some day find them- 
selves within the sphere of some reaction 
they create, the aerodynamicist who must 
test new design theories under dangerous 
flight conditions to insure safety for 


leaders who fall in battle. 

The aeronautical sciences have had 
their full share of martyrdom. Those of 
us who have followed the industry 
through the years have cultivated a pro- 
tective shell against the shocks that come 
to us from time to time. But the inade- 
quacy of this defensive mechanism be- 
comes apparent when we learn of such 
losses as that of Edmund T. Allen. 

Eddie took no furloughs from the front 
lines of achievement. He was possessed 
of a rare gift for combining theory and 
practice in the most useful proportions. 
His work on cruising control in sched- 
uled operations in collaboration with W. 
Bailey Oswald (Aviation, Feb., 1934- 
June, 1935) gave the first real meaning 
to air transport schedules and showed the 
way toward more efficient, reliable, and 
safer air travel. The development of this 
technique, which enabled the airlines to 
follow flight plans assuring on-time ar- 
rivals. contributed importantly to the 


unquestioned world supremacy of Amer- 
ican air transport which was achieved 
during the thirties. 

American military aviation would have 
achieved supremacy at the same time if 
the nation had heeded Eddie's warning. 
He was the first American observer to 
report on the rebirth of German Air 
Power following a European visit in 1935. 
His alarming discoveries were then pre- 
sented in this publication in a series of 
three articles. Dec., Jan., and Feb., 1935- 
1936. 

Another profound impression result- 
ing from his European trip was a keen 
appreciation of the thoroughness of 
flight test procedure on new aircraft by 
the Germans. Up to that time we had 
been content to rush through this impor- 
tant phase of development quickly and 
iron out the remaining bugs in subse- 
quent operations. Eddie resolved that he 
would find ways to improve our test pro- 
cedure to the point where it would ex- 
ceed that of the Germans in complete- 
ness and he set about the task. It was 
in this work that he was most recently 
engaged, and as a result the Wilbur 
Wright Lecture was added to his long 
list of honors. In accord with his cus- 
tomary practice, he desired that his lat- 
est works be reported in Aviation. And 
the first of his last three articles appears 
herewith. 

The conquest of time and space and 
the progress of our present military ef- 
forts will be retarded by the loss of Eddie 
Allen. The work he has done is a corner- 
stone in air progress, and the able men 
of the organization he has built must 
carry on. Theirs is a rare heritage and 
a sharp challenge to do the job as he 
would have had them do it. 



Flight Testing Is a Sound Business 

By EDMUND T. ALLEN 

Director of Flight and Aerodynamics, Boeing Aircraft Co. 


Edmund T. Allen gave his best efforts — and finally his life — to the 
advancement of the major science of flight testing. In this first of 
three significant articles comprising his last written contribution he 
has outlined the vital purpose of his work and revealed the careful 
organization of his personnel and the structure of his department. 


A prototype of the test pilot, accord- 
ing to the usual story told by fiction 
writers and motion picture producers, 
is a daredevil sort of fellow, not infre- 
quently long on courage and short on 
brains, who takes up a newly designed 
ship, whips it through the air a few 
times, then goes into a vertical dive that 
ends in a 9G pull-out. If the wings 
don’t fold up, the ship is pronounced 


safe and the company goes into produc- 
tion of the new model. What happens 
to the test pilot during the intervening 
years while this model is being pro- 
duced has never been revealed by fic- 

Actually, flight testing today is not a 
spasmodic, haphazard, daredevil occu- 
pation. For some years it has been a 
sound, scientific business, operating 


continuously to perform a design func- 
tion on a quantitative basis. 

Like any other product requiring en- 
gineering, an aircraft should fulfill com- 
pletely and satisfactorily the purpose 
for which it is intended. On some occa- 
sions in the past it has been necessary 
to establish proof of this fulfillment 
by long usage and experience, most fre- 
quently not on the part of the manu- 
facturer, but on the part of the owner 
or operator of the aircraft. Informa- 
tion pertaining to this type of opera- 
tion seldom, if ever, reaches the manu- 
facturer, and in the few instances when 
it docs arrive the information is in 
such a form that it is of little or no 
use. In the past, a gap has existed be- 
tween airplane design and operation. 
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Organization chart of flic Boring Aircraft Co.’s Flight & Aerodynamics Div. 


Bridging this gap is the function of 
modem (light testing organizations. 

Flight testing can be, and at the Boe- 
ing Aircraft Co. for the past three years 
has been, essentially quantitative. The 
spasmodic nature of flight testing as 
depicted in imaginative minds has long 
since been replaced at Boeing by a con- 
tinuous project in keeping with the 
realization of the fundamental design 
objective. It is the opinion here that 
modern flight testing should consist of 
far more than merely the initial flight 
tests associated with newly designed 
aircraft. It should provide, among 
other things, a continuous, uninter- 
rupted method of solving service opera- 
tion problems and a means of provid- 


ing operators with this information 
prior to delivery. 

Very few design elements can be de- 
termined completely without informa- 
tion which can be obtained only through 
actual flight tests. The wind tunnel, 
the test shed, the cold room, and the 
stratochamber all work in complete uni- 
son to produce likely or probable solu- 
tions to the many engineering prob- 
lems. However, the final and acid test 
can be obtained only from actual full- 
scale tests under actual flying conditions. 
Flight testing comprises: 

1. Testing a new model for perform- 
ance and operational guarantees. 

2. Development testing to obtain de- 
sign information corroborating (a) 


nioekups, (b) simulated laboratory 
tests, (c) theoretical studies, and (d) 
model tests. 

The outstanding example of an air- 
plane whose essential components were 
designed through rigid and thorough 
flight testing is the Boeing B-17E Fin- 
ing Fortress. With the capabilities of 
the flight test unit, in conjunction with 
the aerodynamics and engineering de- 
sign units, all important items and 
changes were proved by actual flight 
on an earlier model of the B-17 series. 
Included in the items tested under flight 
conditions before the “E" was given 
a final stamp of approval and put into 
production, were details of the power 
plant system, structural innovations, 
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During the early days of the Boeing flight testing department. A high-alti- 
tude lest crew is about to board one of the initial model Fortresses for 
a flight to secure data on the operation of the plane at stratosphere levels. 


aerodynamic refinements, such as the 
now famous Boeing dorsal fin, ami other 
items involving stability and control. 

Also tested under flight conditions 
were items associated with armament 
and also the tactical use of this now 
famous plane. When the first Boeing 
B-17E emerged from the production 
shop, it was a completed plane. No 
long period of service was required to 
prove the vital changes that had been 
incorporated. They had already been 
proved in hundreds of hours of quan- 
titative full-scale flight testing. Fol- 
lowing the customary checkout flights, 
the first and all subsequent Boeing B- 
17E’s were ready and fit for delivery. 

At the Boeing factory, the Flight and 
Aerodynamics Division has been or- 
ganized on a parallel footing with En- 
gineering, Manufacturing, and other 


divisions. The autonomy of the flight 
test unit permits it to : 

1. Establish the priority of tests if 
the authority is so delegated. 

2. Control tests and delegate items 
and equipment in proportion to the rela- 
tive importance of the tests. 

3. Gather the background common to 
all' design units on problems of flight 

4. Obtain proper coordination with 
all design units. 

This makes for individual integrity 
of all divisions and yields optimum re- 
sults from flight testing. 

Within the Flight and Aerodynamics 
Division are two separate, but not di- 
vorced, functions — flight testing and 
aerodynamics. These two groups work 
in dose harmony with one another and 
enable close coordination with engineer- 


ing, production, and other divisions of 
the company. 

As a flight test unit's function is to 
provide the manufacturer with informa- 
tion dealing with either operation or 
characteristics of! an aircraft in flight, 
the handling of this information is of 
paramount importance. Data obtained 
during flight testing are of equal, if 
not greater, importance than any other 
engineering information on the aircraft, 
for flight test information provides the 
proof, or final answer. The flight test 
unit should attempt to disseminate ttn- 
prejudiced. iinopniionatcd. understand- 
able information of reliable accuracy as 
rapidly as possible. Information which 
is untimely is likely to be not only de- 
void of usefulness, but may cause mis- 
understanding or suggest inefficiency. 
Proper method, adequate personnel, and 
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proper organization again are the solu- 

At Boeing there has been established 
a hard and fast rule that immediately 
following a test flight, the entire crew 
gathers in the conference room, accom- 
panied by a stenographer. The flight 
and all aspects of the tests are discussed 
by the crew, and tentative conclusions 
are reached. It is the purpose of these 
conclusions to direct the course of fur- 
ther testing, to indicate the results ac- 
complished and the scope of those re- 
sults, and to assure that the informa- 
tion is consistent and comprehensible. 

The film from the recording camera is 
hastened to the flight test darkroom, 
where it is processed and the resnlts pro- 
jected on enlargement paper. The rough 
draft is corrected and turned over to the 
clerical group which mimeographs it 
during the night. The photographic re- 
sults are sent to an analysis group 
which breaks down the various tests and 
prepares graphs and charts on the re- 
sults of the test flight. This informa- 
tion is rapidly duplicated and added to 
the mimeographed report. By noon of 
the following day every interested per- 
son in the Boeing plant has a complete 
preliminary report on the flight test. 

Every attempt is made by the flight 
test unit to avoid a blind collection of 
data which has not been evaluated for 
accuracy or usefulness in deriving re- 
sults. The value of the results is de- 
cided upon through proper collaboration 
with the design units. The group must 
be thoroughly conversant with the de- 
tails of the tests proposed and being 
conducted, in order to conduct the tests 
intelligently and contribute to the de- 
tailed technical solutions. 

As the flight test group is the only 
unit in the company which comes into 
direct contact with the problems that 
confront the operators of aircraft pro- 
duced, it cannot be casual or haphazard 
in its approach to these problems, nor 


should it be hampered in presenting the 
truths resulting from the actual flight 
test. The devotion of a flight test group 
to this policy will in later years be 
reflected in the volume of future busi- 
ness which the manufacturer enjoys. 

Because a flight test unit, in the per- 
formance of its duties, is operating in 
conjunction with so many various en- 
gineering groups in an organization, 
this single group must determine the 
test priorities. Especially in these days 
of war, the importance of this phase 
cannot be over emphasized. In some 
instances the purpose of a test may be 
to obtain information of academic in- 
terest only, and, as such, is integrated 
into the over-all program by the Boe- 
ing flight test unit on the basis of im- 
portance for use in the final military 
article, which at present is the Boeing 
Flying Fortress. 

In determining the priorities for test 
items, the Boeing company took cogni- 
zance of the fact that the tests were to 
be made on large four-engined aircraft, 
a manufacturing field in which Boeing 
pioneered. A major portion of the 
flight testing is in the stratosphere be- 
yond the boundaries of general human 
knowledge. Sending an aircraft and 
crew into this region during the early 
days of Boeing’s high altitude research 
was never considered as the safest occu- 
pation in the world. But every known 
safety precaution was taken. 

Although the early hazards in this 
type of testing are now considerably 
reduced, the cost of high altitude flying 
has not been overcome. Sending a large 
four-engined aircraft such as the Fly- 
ing Fortress to 35,000 ft. or better repre- 
sents a cost of about $1,000 per hour. 
For sound business practices it was 
necessary to devise a method of making 
each test flight as productive as pos- 
sible. Single flights have accomplished 
tests on more than a score of items, and 


is checked for a dozen or more consecu- 
tive flights, depending upon the nature 
of the item. 

When an engineering group at Boe- 
ing develops any item which will re- 
quire a flight testing, a preliminary 
outline of the item and the test desired 
is submitted to the flight test unit. Here 
the flight test unit evaluates the item 
against the other tests that must be 

From the preliminary outline, the 
flight test engineers work out the 
details of the test, planning and organ- 
izing the material necessary, and 
scheduling any special equipment 
installations which must be made on 
test airplanes for the inclusion of the 
particular test items involved. 

In the event that the particular test 
item is of such nature that the informa- 
tion contained in the preliminary out- 
line is insufficient for the flight test 
unit to make plans, a second and more 
extensive outline, including blueprints, 
is submitted. After the test item has 
been scheduled and the planning com- 
pleted, the director of flight and aero- 
dynamics, the chief of flight test, the 
flight test operations engineer, the flight 
test equipment engineer, and the flight 
test analysis engineer meet to discuss 
the test. Included in these conferences 
are also other parties concerned. 

The discussion centers around the 
test in general, the portion of the air- 
craft involved, and the results desired. 
For each, an explanation of the man- 
ner in which it is related to the entire 
problem, and a statement of accuracy 
of data required, is given. The flight 
test equipment group will then obtain 
or design the instruments needed, with 
the range and accuracy required, and 
in the case of a new instrument, a de- 
scription of it will be prepared. 

Prior to the actual test flight, the 
test crew, usually composed of ten men, 
meets with the flight test operations en- 
gineer and the chief of flight test, and 
the entire test program for the flight 
is reviewed, with each item explained, 
so that every member of the crew will 
thoroughly understand his part. 

Preflight conferences last from 30 
min. to 1 hr., and as a measure to in- 
sure that each member of the crew will 
fully understand his part in the test, 
the head of the engineering units in- 
volved in the comprehensive flight test, 
and the representatives of accessory 
manufacturers, if they are involved, 
stand by to answer any specific ques- 
tions or provide additional information. 
The crew, each man armed with a flight 
test plan, a mimeographed form which 
includes every item on the test, and his 
particular function for each item, leaves 
the conference. Thus, each member has 
a thorough understanding of his duties 
for the test in question. 



Eddie Allen woi inherently o test pilot— first, last and always. Even when he was flying 
the mail— some of the time in Boeing 40’s such as that shown here— he was known as "the 
flying professor” because of incessant experiments to add to his and the world's knowledge 
of aircraft and flying. 
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TYPICAL of today's fine precision instruments is the Kolisman 
Direction Indicator. Its easy-to-read dial corresponds to the 
compass rose appearing on all navigation charts. The refer- 
ence index pointer can be set to any desired heading by 
turning the knob at the bottom of the dial . . . and a steady 
course can easily be held by keeping the pointers matched. 


"MAYBE ORPHAN ANNIE'S not as pretty as she used to be. 
Jap AA has lifted her face a few times, and her skin's lost that 
school-girl complexion. But she takes me where I'm heading 
for, and then she brings me home. And the dials on her in- 
strument panel are the sweetest sight a man can see when he's 
five hours out and getting homesick." 


“She takes me there 
and she 


"AFTER THE WAR, my wife wilj probably have her say when 
we shop for a family plane. She can have her choice of color, 
but I'll choose the instruments — precision instruments that 
can take it when the going gets tough, and still tell the truth. 
When I fly, I want to know where I’m going. With me, it's 
not how fast . . . it's how sure.'" 
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Aviation’s Place 


REQUIREMENTS In the 

AND SUPPLIERS Controlled Materials Plan 

By JOHN FOSTER, Jr., /teocWe editor, “AvMion" 



WPB 



It will work, says WPB — "if," 
say manufacturers. Modifications 
necessary for plan's success ap- 
pear imminent through govern- 
ment-industry cooperation. 


\\l ithout DOUBT; the Controlled Ma- 
' ' terials Plan which goes into effect 
this month is the most important single 
document with which the aircraft in- 
dustry will deal this year. 

Whether or not the industry will 
continue to perform production miracles 
will depend largely on the success or 
failure of this plan. And success or 


failure of CMP will, to a great extent, 
depend on the industry itself. 

The War Production Board, which 
is charged with administering the plan, 
firmly believes it will — and must — work. 
That" it can work, the industry agrees, 
but with some "ifs”. 

These facts today stand out in the 
welter of confusion which has sur- 
rounded CMP since it was first pre- 
sented. This, too, can be set down as a 
fact: That the industry’s "ifs” can be 
taken care of so that it will continue to 
get today’s airplanes in the air today. 
No one realizes better than the WPB 
that no plan governing an industry as 
big as the world's largest can be in- 


• The Controlled Materials Plan, like 
other industry-wide documents, brings 
with it a new set ot terms which must • 
be precisely defineil to assure clear un- 
derstanding by all parties involved. 
Since aviation management will hear 



Claimant Agency: The following 
government agencies, plus sueii others 
as may from time to time lie desig- 
nated — War and Navy Departments, 
Maritime Commission. Aircraft Re- 
sources Control Office (which uses the 
Aircraft Scheduling Unit as its work- 
ing agent for AAF and Bureau of Aero- 
nautics), Office of Lend-Lease Ad- 
ministration. Board of Economic War- 
fare, and Office of Civilian Supply. 


Requirements : A statement of ilio 
amount of material called for by a 
program or group of programs, inelud- 

iuto scrap during processing. 



Secondary Consumer: Any person 

Authorized Schedule: A schedule 
specifically approved within the limits 
of an authorized program by a Claim- 
ant Agency with respect to a primary 
consumer, or specifically approved by a 
primary or secondary consumer with 




* + + +* 


flexible. And on Ihc industry’s part 
there is the recognition that its needs 
must be synchronized with those of 
tanks, guns, and other phases of the 

Fundamental principle of CMP, 
which governs all American industry, 
is simply that of relating the flow of 
materials to the products most required 
to win the war. As it applies specific- 
ally to the aircraft industry, the pro- 
gram is designed to build the maximum 
number of planes and engines with the 
available material. 

Thus, modifications will be necessary 
and, WPB officials maintain, will be 
made when necessary to insure the 
plan’s working. 

One of the most important of these 
modifications, from the industry’s stand- 
point, governs re-distribution of 111 a- 

Under CMP, the three present con- 
trolled materials — aluminum, steel, and 
copper — are distributed as follows: 

Prime Consumers — in the aircraft in- 
dustry’s case the airframe and engine 
producers — list their requirements for 
these materials on Summary and Detail 
Bills of Materials (forms CMP-3 and 
-3A, ASU) for a three months’ period. 
These forms from the entire industry 
then go to the Aircraft Resources Con- 
trol Office, headed by T. P. Wright, 
for compilation, analysis, and forward- 
ing to WPB, Then, prior to the begin- 
ning of the quarter for which the ma- 
terials were requested, WPB allocates 
the materials to the various manufac- 
ture's on the basis of their Authorized 
Production Schedules, and deliveries 
f’.om mills are started. Three months 
later the process will, under the pres- 
ent set-up, he repeated. 

It is on this point that the indnstry 
seeks modification: A speedier means 
of re-distrihution is felt necessary. 

In any industry as large and as 
young as aviation, involuntary surpluses 

models constantly coming into produc- 
tion, it is simply impossible to know to 
the pound just how much material will 
be needed. Even in some eases where a 
particular plane lias been in production, 
the aircraft manufacturers have not liad 
the manpower — or the time — to study 
each and every one of the 30,000 to 
100,000 odd parts which make up the 
completed fighter or bomber. Being hu- 
man, and wanting to do their production 
joh, they often put their requirement 
estimates on the high side. But, with 
constant refinements and improvements 
(Turn to page 378) 
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ABSENTEEISM . . . 
What’s the Problem? 


A realistic appraisal of the aircraft industry's 
position analyzing causes and effects and show- 
ing how aviation has taken a nation-wide lead in 
bettering an already-good record. 


Absenteeism aiming war industries lias 
i\. brought a mass of charges as to 
responsibility — a bewildering array of 
statistics and a multitude of “cures” 
ranging from work-or-liglit programs 
to advocacy of prohibition in war plant 

What practically every “blast,” 
whether sincere or mere headline seek- 
ing, has forgotten is that aviation — 
which has borne much of the brunt of 
absentee publicity — is the only industry 
which has yet made a concerted effort 
to whip the problem without resort to 
“remedial legislation.” 

Working through its two Aircraft 
War Production Councils, the young 


plane building industry is the first to 
attack the problem as it had to be at- 
tacked — by finding out the causes of 
the condition. It is the first industry to 
offer government agencies tangible 
means of effecting the cure at the source. 
This offer has been made through a 
special subcommittee which is already 
at work with government officials as- 
signed to the subject. 

Absenteeism in the aircraft industry 
presents neither a rosy nor a gloomy 
picture. The eight member companies 
of the Aircraft War Production Coun- 
cil, Inc., on the West Coast had re- 
duced average absences per employee 
to 6.2 percent by the end of January, 


and the rate was still going down from 
a figure of more than 7 percent late 
last year. Members of the Hast Coast 
Council had absentee averages ranging 
from 5 to 8.5 percent late in February, 
the over-all rate probably being just 
about equal to the Pacific group. 

Just what these figures mean in terms 
of time and aircraft production actu- 
ally lost cannot be accurately measured, 
despite many blithely quoted statistics. 
For one of the most serious obstacles 
the aircraft producers have to hurdle 
in the fight against absenteeism is the 
truth of the materials situation; the 
truth as every employee knows it. Had 
every employee been on hand every day 
during some extended periods last year, 
it is probable that the production rate 
would have shown little, if any, increase. 
Materials were the dominant limiting 

Since many of the material short- 
ages have been eliminated, absenteeism 
is at a point where it will count more 



Getting the little men who aren't there — die absentee workers 
— into the picture is not the problem often pictured by headline 
hunters, for aircraft manufacturers have already initiated the first 
industry-wide program to solve it. Aviation's absentee record, bet- 


ter than that of many other industries, lias shown constant improve* 
ment, and the industry’s over-all plans may well become the example 
which others throughout the country will follow. Aviation is first 
to make industry-wide attack on problem. 


and more heavily in the production 
curve rise. The very knowledge of that 
fact alone by every employee may help 
account for part of the steady decline 
of absenteeism. 

A study of major causes of absentee- 
ism gives a clue to some of the methods 
used to combat them by aircraft manu- 
facturers, first as individuals and then 
through their Production Councils. The 
Interdepartmental Subcommittee on Ab- 
senteeism set up by the federal govern- 
ment lists three general classifications 
of causes, only some of which apply to 
all plants, but all of which contribute 
directly or indirectly. They are given 
below. 

First — In-plant problems, subdivided 
as follows: 

1. Fatigue. This involves long 
hours, monotony of work, irregular 
shifts, lack of employee furloughs. 
As the average age of workers in- 
creases and the percentage of women 
employees rises, management faces 
new problems including, for, example, 
the possibility of re-arranging sub- 
assembly work and its consequent 
changes in tooling. 

2. Job morale. This can be af- 
fected by material shortages, labor 
pirating, and a dozen other factors. 
Since it is one of those intangibles, 
education — or, as one labor leader 
put it, “ballyhoo” — is necessary. 

3. Inadequate personnel policy on 
absenteeism, such as lack of plant 
records ns to causes, inadequate reme- 
dial programs, or lack of labor par- 
ticipation. 

4. In-plant accidents. 

The second major classification em- 
braces individual employee problems, 
including these: 

1. Illness, which has been shown 
to be greater among older workers 
and women, who together now ac- 
count for a majority of aircraft 
workers. 

2. Accidents outside the plant. 

3. Home responsibilities of women 
workers. 

4. General lack of morale. Separate 
from job morale and traced to lack of 
enthusiasm tor winning the war. per- 
sonal problems, expectation of being 
drafted, etc. 

5. Job shopping. Looking for a 
softer berth or higher pay. 

6. Lack of need for the pay cheek. 

7. Leisure. Resting, taking long 
weekends, acceding to the yen to go 
fishing or hunting. 

The third major cause of absenteeism 
embraces community conditions, such as: 

1. Inadequate bousing. 

2. Inadequate transportation. 

3. Rationing and draft board prob- 

(lurn to page 333) 



• Many headlines have appeared with 
"startling” absentee figures on the air- 
craft industry, but few of the statistics 
quoters have analyzed their figures to 
show the causes. Here, presented for the 
first time, is a break-down of absentee 


reports for a large aircraft producer dur- 
ing one average month. 

it shows a good many reasons — -neither 
the workers' nor management’s fault — why 
workers didn't get to the production 
line and thus were labeled “absentees.” 


Illness of employee . 

Illness or death in the family 
Transportation difficulties — - 
Car trouble 

Tire trouble . 

Other 

Auto accidents . . 

Employees needing care for children 
Miscellaneous 

TOTAL REPORTS 


Number of 
Employees Reporting 


Percentage of 
Total Reports 
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The Timken Bearing has tremendous load carrying ability by 
virtue of line contact of rolls and races and the use of Timken 
Steel. Moreover, the Timken Bearing is a tapered roller bearing 
which means it can carry radial loads, thrust loads or both to- 
gether in any combination — all within the bearing. 

Where alignment is a factor in control mechanisms Timken 
Bearings have another point in their favor for they hold shafts, 
wheels, pulleys in constant alignment. Moveover, the design of 
the Timken Bearing permits the achievement of any desired 
degree of tension wherever they are used. 

Look over your present designs of heavy duty control to see 
where Timken Bearings can be used to advantage. Keep the 
advantages of Timken Bearings in mind along with those de- 
signs you have in the back of you head but not yet on paper 
which will be incorporated in planes of the future. A wide 
range of sizes are available for your selection. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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In the 20 years of this company's development it has 
gained experience with nearly every type of airplane. 
Here is the history of its growth and of the aircraft 
produced from 1923 to the present time. 


Organized 20 years ago this month by 
Maj. Reuben H. Fleet in Greenwich, R. I., 
Consolidated Aircraft moved, the following 
year, to Buffalo, where training planes were 
built. This was the plant size after four years. 


T his year marks the 20th anniversary 
of Consolidated Aircraft Corp. 
Known all over the world today as one 
of the leading makers of large air- 
planes, this company was formed in 
1923 by Maj. Reuben H. Fleet in Green- 


wich, R. I. At that time, it shared 
quartet's with the Gallaudet Aircraft 
Corp., and its first order was for 20 
training planes! Now joined with Vul- 

eraft companies in the world. 


In 1941, an important development 
took place which contributed much to 
Consolidated's present position. Vultee 
Aircraft acquired 34 percent of Con- 
solidated’s outstanding common stock, 
which brought to a company already 
highly regarded for its products the 
managerial experience that pioneered 




successful methods in producing steel 
at Republic and smaller aircraft at 
Vultee. 

Since Vultee previously had made 
small planes for civilian use, and now 
makes basic trainers, observation planes, 
fighters, and dive bombers, while Con- 
solidated has long specialized in heavy 
bombers and large ships, the two firms 
complement each other in product and 
experience. 

Company Development 

Consolidated’s first order was for 20 
two-place side-by-side training planes 
of Dayton-Wright design for the Army 
Air Corps. Following this the com- 
pany produced training ships of its 
own design, which brought about a need 
for larger quarters. In 1924 it moved 
to Buffalo, N. Y., where it occupied the 
old wartime plant of Curtiss. 

From 1924 to 1929 it produced hun- 
dreds of primary trainers, the PT-3’s 
for both Army and Navy. These were 
simple, rugged craft, powered by 
Wright J-5 engines, which did admirable 
service with new standards of safety, in 
turning out flyers. 

In 1929 the company made its first 
entry into the commercial field on a 
production basis, with the sale and de- 
livery of about 600 Fleet two-seater 
biplanes, which measured 28 ft. in span 
and were powered by 60- to 200-hp. 

Even more important to the com- 
pany's future was the beginning, in 
1928, of spccilization on flying boats 
of advanced design, under direction of 
designer I. M. Laddon. This policy has 
made the company known as a leader 
in this field. 

First of these flying boats was the 
Admiral, built for the Navy in 1928. It 
had a span of 100 ft. and was the first 
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Plans for the prototype of the PB2Y Coronado were drawn 
up in 1936. It is now the largest plane in production at Con- 
solidated, and embodies the knowledge of long experience in 
this field. 


One of the crowning achievements of Consolidated’s de- 
velopment of large planes is the B-34 Liberator. Research on 
this design was started in 1938. It holds the Atlantic crossing 
record of 6 hr. 40 min. 


large monoplane flying boat produced 
in America np to that time. A modi- 
fication o£ this design was the Commo- 
dore •, which had a maximum capacity of 
32 passengers. By 1930 these ships 
were being operated in South American 
service over what was then the world's 
longest airline, extending 9,000 mi. 
through 15 countries. This route was 
later absorbed by Pan American to be- 
come the latter company’s South Ameri- 
can east-eoast run. 

Following the Commodore came the 
P2Y design, 100 ft. in span and 62 ft. 
long, of which 24 were sold to the Navy. 
In Jannnrv of 1934 the Navy showed 


the value of this type by flying six 
P2Y-l’s in formation from San Fran- 
cisco to Honolulu — the first 2,414-mi. 
non-stop formation-flying flight — tvhich 
opened a new field to Naval operations. 
Twenty-three more ships, of the gen- 
eral P2Y-2 and -3 type, were also de- 
livered to the Navy. 

As a natural consequence of flying 
boat development and the attendant 
need for ice-free water the year 'round, 
Consolidated moved from Buffalo to 
San Diego, Calif, in 1935, where con- 
stant research and experiment were 
possible. 

The first order completed here was a 


lot of 50 two-plaee attack planes for 
the Army, which are of considerable 
interest now because of the early appli- 
cation of a turbo-supercharger. A three 
blade propeller was also new on a 
single-engine ship. 

It was in San Diego that the Navy 
placed first orders for PBY twin-engine 
flying boats, which have now built up 
an unforgettable history in this war as 
the Catalina patrol bombers. After de- 
livery of the first PBY, this type piled 
up many records, including non-stop 
group flights from San Diego to Pan- 
ama and Hawaii, Sir Hubert Wilkins’ 
19,000-mi. trip in the Arctic search for 
the lost Russian flyers, and Richard 
Archbold’s Guba in the first equatorial 
globe circling flight by a seaplane. The 
pilot on this last trip was Russel Rogers, 
who is now Consolidated’s flight and 
service manager, commanding the pilots 
who fly Consolidated ships to many 
regions under the United Nations. 

In 1936 came the design of the four- 
engine NP2Y-1- flying boat, which was 
the forerunner of the present PB2Y 
Coronado. This is now the largest 
Consolidated plane in production, as 
well as the largest and most powerful 
in service with the Navy. 

Research begun in 1038 on the de- 
sign of a large land-based bomber at- 
tracted the attention of the Army in 
1939, resulting in the now famous B-24 
Liberator, which among many other 
achievements, holds a 6 hr. 40 min. 
record for crossing the Atlantic. As the 
C-87, with a reinforced frame and with- 
out turrets, the same plane carries six 
ton loads more than 3,000 mi., and 
holds the Pacific crossing record, having 
flown from Australia to San Francisco 
in under 36 hr. 

With the addition of the Vultee line 
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The Vultee-Stlnson Sentinel, now used by the Army for Familiar to civilian users is the Vultee-Stinson Reliant, 

observation and liaison. With the addition of Vultee Aircraft, which has been assigned to British navigation training. This 

Consolidated covers a wide range from this to the PB2Y. adds another type to Consolidated's varied production. 


of planes, the Consolidated family be- 
comes a large one, covering nearly every 
type. The original Consolidated group 
now consists of four types, comprising 


some of the largest and most important 
aircraft in service. 

First is the old reliable Catalina, one 
of the oldest in active operation. In the 


far flung bloody battles of the Pacific, 
those who know credit this ship with a 
winning part solely for persevering 
( Turn to page 404) 


• Consolidated Aircraft Corp. com- 
pletes its 20th year and merges with 
Vultee to form the Consolidated Vul- 
tee Aircraft Corp. — a milestone in 
aviation history'. 

Following this article on the growth 
of Consolidated is a description of the 
company’s most spectacular war pro- 
duction effort — turning out the mighty 
B-24 Liberator bombers and the con- 
version cargo carrier, the C-87 Libera- 
tor Express from the same assembly 
line in Texas. 

The final phase in production is 
modification of assembly line aircraft 
to accommodate the most up-to-date 
design changes. Consolidated’s im- 
portant modification center in Arizona 
is described on page 134. 

To round out the picture of a major 
aircraft producer in operation, there 
is an article on how Consolidated has 
established a distinctive subcontract- 
ing system to insure a steady flow of 
parts for the assembly lines (page 
195). 
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MANUFACTURING SECTION 

Single Assembly Line Produces 

Both Bombers and Transports 


MANUFACTURING SECTION 



planes. Note arrangement of electric outlets on sides of jacks. 


One of fwo pairs of screw jacks which support wing center 
section while nose and tail fuselage sections are added in fuse- 


Design and production coordination at Consoli- 
dated's Texas plant turns out both B-24 "Liberator" 
bombers or C-87 "Liberator Express" cargo-trans- 
ports without cutting production rate. Most changes 
are made on final assembly line. 



A Aircraft Corp.’s Texas plant when 
file Army Air Forces sent through a 
rush order for conversion of B-24 Lib- 
erator bombers into transports. 

The Liberator had already won a name 
for itself as an adaptable transport in 
the hectic days of the evacuation of 
Java, when it soon became known that 
vital personnel and important cargo 
could be carried in the roomy fuselage 
and with additional cargo packed in the 
racks where bombs once had gone. Other 
bombers available couldn’t be adapted 
as sorely-needed cargo carriers to move 
big loads great distances as easily as 
could the B-24, so while the former 
rained bombs on advancing Japs, the 
Liberators shuttled virtually unsung in 
the background. But they brought out 
the sorely needed equipment and in- 
valuable men that are fighting again. 


cargos up out of reach of submarines' 
ship-sinking torpedoes brought Consoli- 
dated a hurry-up order to really make 
transports out of its bombers — trans- 
ports that can carry over six tons more 
than 3,000 mi., at speeds in excess of 
300 mph., a combination feat unmatched 
by any airplane now in mass production. 

One of ihe first C-87’s — the Army 
designation for the cargo version — off 
the longest mechanized straight produc- 
tion line in the aircraft industry carried 
Wendell Willkie and a party of high 
officials on their globe-circling mission 
and became the first American plane to 
fly over the treacherous expanses of the 
Gobi Desert as well as the first to fly 
from China to the United States via 
Alaska during wartime. Another brought 
decorations to Lt. Gen. H. H. Arnold 
and to the crew by setting a 44-hr. flying 


time record from Brisbane. Australia, to 
Washington, D. C. Including stop-overs, 
the entire trip took only 77 hr., 5 min. 

From the outside there is little differ- 
ence between the B-24 and the transport. 
The bomb bay has been refaired and 
replaced with a belly covering, the 
bombardier’s compartment in the nose 
has been dosed in, with a door installed 
to permit loading of cargo in the space. 
The tail gun turret has been rearranged 
by adding a door through which long 
airplane parts, such as wing flaps, aile- 
rons, and stringers, can be put endwise 
into the ship, and a 6-ft. square cargo 
door was cut into the tail fuselage. 

But, while the lines were little changed, 
the conversion involved a tremendous 
amount of engineering, calling on the 
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Nasa fusalaga sactlan is lowered by over- 
bead crane into dolly on which it will be 
rolled back for attaching to wing center sec- 
tion and side panels. In this bomber version, 
bomb bay catwalk with extended splice plates 
will serve as one o! tie-ins between sections. 
Below, close-up of nose section being lowered 
onto dolly. Bomb bay catwalk, which acts as 
tie-in, can be seen just beneath worker’s 
arms. In cargo version, T-shaped stretcher 
bar would still be in place as tie-in and 
locating guide between sections. 


ingenuity of Consolidated design engi- 
neers as well as assembly line experts. 
Adding to the difficulty was the neces- 
sity of tooling production so that both 
bomber and transport could be built on 
the same line. 

In Consolidated's production set-up, 
the center section of the plane's 110-ft. 
wing spread is the key subassembly. It 
moves from the wing bucks to the bomb 
bav mating jigs where bomb bay cat- 
walk, side panels, and bomb racks are 
riveted together. Farther down the line, 
this center structure goes into the fuse- 
lage mating fixture, where nose and tail 
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fuselage sections are added. From the 
mating fixture the plane is lilted to the 
final assembly line and conveyors pull 
it through station after station while 
workmen add inside installations, outer 
wing panels, motors, propellers — every- 
thing needed to make it a finished ship. 

Legion were the design problems in- 
volved in achieving this flexibility, which 
met requirements for both bomber and 

transport and brought two production 
records to the Texas plant. 

One was substitution of the refaired 
belly section for bomb bay doors, bomb 
racks, and cat-walk. Attempts first were 
made to fit the belly into the bomb buy 
mating fixture and rivet it to the side 
panels assembled there to the wing center 
section. But the arrangement proved 
unsatisfactory, so the wing now comes 
to the bomb bay fixture and picks up 
side panels and a “stretcher” bar. the 
arms of which reach between the side 
panels to hold them rigidly in place 
while window openings are cut. 

When this assembly reaches the fuse- 
lage mating fixture, giant jacks support 
the wing center section and the nose and 
tail fuselage sections are brought by 
overhead crane to wheeled cradles which 
move them into the mating fixture. Here 
a locating bar jig, stretching from nose 
to tail fuselage sections, is slipped in as 
a means of alignment. It substitutes for 
the cat-walk which serves a similar pur- 
pose in the mating of the bomber com- 
ponents. 

Nose and tail are then riveted to the 
wing center section and the locating jig 
and stretcher bar is removed. A wooden 
stand is put beneath the aft end of the 
tail for support and the wheeled cradle 
is rolled backwards out of the way to 
give clearance for insertion of the belly. 

Built on separate jigs and a unit in 
itself, this section covers the gaping maw 
of the Liberator’s long bomb bays and 


lelow, while outward appearance of B-24 bomber and C-87 cargo-transport is 
much the same, necessary design changes run into hundreds. Bulkheads beside 
which these Consolidated workers stand are at same station in both versions. Note 
in transport version (left) how bulkhead has been strengthened. In bomber, right, 
portion of this bulkhead extends to provide enclosure around bomb bays. Narrow 
opening in center will, in finished plane, give access to cat walk between bomb 


AVIATION. April, lfi-IS 


129 





MANUFACTURING SECTION 


MANUFACTURING SECTION 




when it reaches the mating jig, lacks 
only trimming of skin and stringers of 
being a completely finished unit. Once 
slipped in place, overlapping skin and 
belt frame are cut to proper alignment 
and riveted in position. Splice plates 
are riveted and bolted and the ship is 
ready for lifting out of the mating 
fixture. 

Struetnral changes in the C-87 neces- 
sary to carry heavy cargo loads are 
made almost entirely in the tail fuselage 
section. Bulkheads arc “beefed up” and 
bell frames and flooring supports added. 
But the major conversion changes in- 
volve putting in the 6-ft.-squarc cargo 
door — big enough to permit loading of 


complete engines and huge packing 

From one of the bulkheads which is 
reinforced to take most of the load of 
the aft end belly tie-in, to a bulkhead on 
the empennage side of the cargo door, 
strengthening sections are added. A 
longeron is inserted in place of stringers 
at the top and bottom of the door and 
a heavier reinforcing skin riveted all 
around the opening and extended under- 
neath the fuselage. 

Sills, hinges, and finishing strips com- 
plete the opening and ready it for the 
door, which is added along the final 
assembly line. 

While the plane is still in the fuselage 


Above, strengthening shin patches are riveted around win- 
dow openings in fuselage of Liberator Express transport. 

Left, re-routing of control cables and wiring required in 
cargo version necessitates addition of aluminum control line 
covers (at top) and compressed fiber wood paneling (below 
window). Note sound-proofing beneath paneling in lower left 


mating jig, the remaining windows are 
located and cut. Three of the seven on 
each side are included in the side panel 
which is attached to the wing center sec- 
tion in the bomb bay mating fixtnre and 
have been cut before the assembly reaches 
the fuselage tie-in operation. The other 
four are cut a step or so previous to 
addition of the belly. 

A steel template is fitted to the lon- 
geron at the bottom edge of the side 
panel anti the remaining windows 
scribed. All seven arc about 12 in. high 
and 18 in. wide and are located about 
2 ft. apart. They reach front just be- 
neath the wing along the length of the 
ship toward the cargo door. 

When the scribing has been com- 
pleted, the template is removed anil 
cutting-out of the window begins. First, 
skin rivets are drilled out, then the open- 
ing eut with machine reamers. Inter- 
fering stringer portions arc sawed away 
and reinforcing headers put in. A win- 
dow sill is added on the inboard side 
and beveled-edge window patches riv- 
eted on the outboard side. Final assem- 
bly stations complete the fairing with 
Plexiglas windows. 

In converting the bomber, each 
change brought others. Putting in win- 
dows, for example, necessitates complete 
re-routing of the surface control cables 
as well as changes in the intercommuni- 
cation lines and electrical wiring. 

Most of these cables arc lowered and 
run beneath the window level. Putting 
them there brought them into the cargo 
area, so compressed fiber wood panel- 
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Installation of sound-proofing and interior trim 
transport version. Lift-a-dot fasteners facilitate both 
stallalion and removal of covering insulation for acc 
to equipment. 


Close-up of eargo tie-down brackets attached to strengthened braces 
between hell frames, one of hundreds of design and production changes 
required in bomber-lo-cargo conversion. Most of them are made on final 
assembly line. 


r 

r— 









ing has been added as a protective cov- 
ering. These panel sections are soaked 
in hot water tanks in the anodizing de- 
partment. formed, and dried. Then they 
arc attached with rivets and bolts to the 
inboard edge of fuselage bulkheads. 


Since the paneling extends only to the 
window levels, in plaees where the cables 
have to be routed higher — above the 
cargo door opening, for instance — spe- 
cial dural guard plates and covering 
must be installed. 


Another change was required by the 
cargo tie-down brackets to provide lash- 
ing points, and these, in turn, called for 
reinforcing of bulkheads at those sta- 
tions. Still another problem was pro- 
vision of heat for Ihe transport pas- 


sengers and jiffy-removable seats so that 
the plane could carry cargo as well as 
men. Duets from the heater are run 
along the sides of the C-87 at floor level 
— and that made it necessary to shorten 
the seat legs on the outboard sides. 

Then Ihe reservoir tor the hydraulic 
system which operates wing Haps and 
landing gear had to be shifted from the 
bomb bay area, where it had been in the 
Liberator bomber, to the flight deck com- 
partment in order that it would not 
clutter up valuable eargo space. 

Other changes moved the navigator 
and his table from what had been the 
bombardier's compartment up to the 
flight deck. This caused a shifting of 
the radio operator’s position. And the 
astrodome, which had been above the 
navigator in the nose, was moved back 

Relocation of oxygen tank racks and 
installation of lines to outlets by each 
seat are other innovations in the trans- 
port, as is the canvas and Kapok sound- 
proofing and finishing trim which lines 
the interior of the fuselage. The trim is 
(Turn to page 403) 


Final clean-up of Liberator Express by 
Consolidated's Yard and Flight Depart- 
ment. Seats — with specially shortened out- 
board legs to accommodate heat ducts — 
are easily removed with jifTy-action fasten- 
ers in floor so that cargo as well as per- 
sonnel can be carried. 
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Upon fly-ln arrival at 

the modification center 
field, planes are prepared 
for entry to this line by 
having fuel, alcohol, and 
oil pumped from their 
tanks, removable equip- 
ment stored, and a towing 
device attached to nose 
wheel axle. Door in back- 
ground is opened to admit 


Removed cowling, parts, and equipment are stored in racks 
attached on top of outer wings. Racks are made of plywood, 
with two partitions creating three compartments. Feet have 
angle brackets which match existing screws in surface of wing 
and arc fastened down by them. Lower propeller blades are 
covered with canvas slipovers. 

Due to nature of work, crowded working conditions prevail 
and will continue to be a controlling factor in procedures in 
modification centers. Here, a crew of four works around an 
engine nacelle. 


Modification Centers 


. . . An American Military Innovation 


By GLENN HOTCHKISS 

Wo rks Manager, Consolidated Aircraft Modification Center. 


Modification centers relieve back pressure built up on quantity 
production lines in form of engineering change orders made in 
light of combat experience. Consolidated center described here 
is typical of dozens of quickly built plants where "airplane 
tailors" are making parts and equipment with make-shift tools, to 
give our airmen "Tomorrow's Fighting Planes Today". 



U nited Nations aircraft manufac- 
tured in the United States will not 
fail, as did those of the German Luft- 
waffe on the Russian front in the win- 
ter of 1941-42, because of the cold 
weather. Neither will the sand and heat 
of the desert, nor the sticky mud and 
humidity of the equatorial jungles put 
them out of action. Because every mili- 
tary plane, for whatever front, is sent, 
not from a factory, but from a modi- 
fication center, where it has been spe- 
cially equipped to meet the conditions 
under which it will operate. 

As far as we know, the United States 
is the only nation in the war using the 
modification center plan. Dozens of 
them are cither already in production 
or rapidly nearing completion in the 
United States and foreign countries. 
And it is their combined production, in 
the final analysis, that is the military 
aircraft production of the United States. 

Undoubtedly much of the credit for 
the mechanical life and performance 
records made by U. S. aircraft is at- 


ln first stations, cowling and equipment is 
removed, engines ‘'pickled", and turrets 
covered in preparation for modification. 


tributuble to the fact that each ship is 
weatherized and otherwise equipped for 
specific theaters of operation or special 
missions. What is done is, of course, a 
military secret. How it is done will be 
told, in part at least, in this article. 

Chronologically, orders for modifica- 


tion are received from the several fronts 
by the Special Projects Branch, Pro- 
duction Division, of the Materiel Cen- 
ter, AAF, Wright Field. There they 
arc studied and, if practicable, for- 
warded to the modification center handl- 
ing the model or type of plane involved. 


An order may include many changes, 
some of them of such nature they will 
always have to be made in the modifica- 
tion center, and others that will be made 
there only temporarily. We estimate 
that about 25 percent will always be 
what we now call “permanent" work, 
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Line has moved about 12 ft. ami 

port landing wheel is about to emerge 
from slot in work stand. When line 
halts and next ship is in position, its 
port and starboard wheels will be 
just behind work stand, hut not in 


This 60-ton hydraulic press is 

forming a bracket with a hardwood 
female die. Operator cheeks his 
progress by comparing part in press 
to accepted one. Press was pur- 
chased from automotive supply con- 
cern and was used in gaMgcs for 



such ns weatherization installations, and 
75 percent will be of a “temporary” 
nature, so handled only until the parent 
plant can put them into production. 

For the latter the Modification Center 
engineering department makes draw- 
ings that will put the change into pro- 
duction and also sends copies to the 
parent plant. There, if necessary, they 
are redrawn and steps are taken to in- 
corporate the changes on the produc- 
tion line. The center will continue to 
fabricate and install the changes until 
they come through permanently from 
the parent plant. By that time, how- 
ever, orders for still other changes will 
very likely have arrived and will be in 
progress. It is expected that this routine 
will continue throughout the war. And, 
of course, installation of wentherization 
and special mission equipment will al- 
ways have to be done in the modification 

When the engineering department has 
finished its sketches, to be followed 
later by drawings, the tooling nnd 
methods departments- go into action. 

(Turn to page 329) 
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CESSNA BOBCAT 


WINGED UNIVERSITY. Many of the skilled 
pilots who will bomb the Axis tonight re- 
ceived their first Twin Engined instructions in 
Cessna Bobcat AT17 Bomber Pilot Trainers. 
This sturdy ship, used by both the United 
States Army Air Forces and the Royal Canadian 
Air Forces, has earned an enviable reputation 
for excellent flight characteristics combined 
with high serviceability. The many B. F. Good- 


rich products, including famed Silvertown Tires 
used by Cessna, have contributed to this fine 
record. This month 
B. F. Goodrich sa- 
lutes the Cessna Bob- 
cat, a great plane with 
a fine record on train- 
ing fields throughout 
North America. 









B.F. GOODRICH RUBOER RESEARCH FOR THE 



; ^ Why Smooth Contour Silvertowns mean 

^ SAFER LANDINGS AT HIGH SPEED ! 



Smooth Contour Tires for today’s 
faster-landing military aircraft 


'-pODAY'S WARPLANES are landing ai greatly 
JL increased speeds. They're landing on military 
airfields . . . often short, often rough, often muddy 
. . . and they're coming in safely. That's because im- 
provements in landing equipment have kept pace 
with increased need for safer ground control. 

B. F. Goodrich has played an important part in 
improving warplane ground control by the develop- 
ment of Smooth Contour Silvertown Tires. In addi- 
tion to giving the same excellent performance and 
endurance for which B. F. Goodrich Low Pressure 
Silvertowns are famous, these new tires meet two 
other basic needs of fast-landing warplanes: 
MAXIMUM BRAKING: When warplanes come in fast on 
short, rough fields, they have to be able to stop 
quickly. And they do stop quickly when B. F. Good- 
rich Smooth Contour Silvertowns are used on 
wheels equipped with Expander Tube Brakes. 

These brakes expand radially against the entire 


inner surface of the brake drums. The B. F. Goodrich 
Smooth Contour Silvertown was specially designed 
with a large bead diameter which permits the use of 
larger wheel rims and consequently larger brake 
drums. This, in turn, increases the braking surface 
and the grip of Expander Tube Brakes so that they 
can stop fast-landing warplanes quickly. 
maximum ground contact: Warplanes must be able 
to maneuver fast on the ground, too, without the 
danger of skidding. B. F. Goodrich Smooth Contour 
Silvertowns have a wide footprint and non-skid tread 
which meet the need for maximum ground contact 
and stability. 

Right now, the B. F. Goodrich Smooth Contour 
Silvertown is proving its worth on world battle- 
fronts. It is filling the need for safer ground control 
at high speeds. And it's just one more reason why 
leading aircraft manufacturers specify with con- 
fidence, "B. F. Goodrich Aviation Equipment." 


MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 




This test tells the tale. The 

heavy road wheel on this machine is 
rotated to simulate landing speeds up 
to 1 50 m.p.h. When the desired speed is 
reached, tire is thrust against road wheel 
and braking applied until it comes to a 
full stop. By timing this operation, the 
exact rolling distance can be found. 


The advantages of Low 
Pressure and Smooth 


Contour Silvertowns are shown 
in these sketches. The Low Pressure 
Silvertown (a), with smaller bead 
diameter, has adequate braking sur- 
face for transport and slower-speed 
ships, plus extra cushioning vital in 
many operations. The Smooth Con- 
tour Silvertown (b), with much 
larger bead diameter, provides room 
for the extra braking surface needed 
to stop a fast warplane quickly. It 
offers the advantages of both high 


nilitary requirt 


De-Icer Slide Film for 
Designers- Now Available! 



booklets are avail- 

able without cost when requested on your business letterhead. Address vour 
mqun-j to the B F. Goodrich Co.. Dept. 7191, Akron, Ohio. The booklets 
will be furnished in sufficient quantity for all members of your organizatio 
who might be interested. "De-Icers & Design" will be especially helpful t 
airplane manufacturers, designers and engineers, while "Development < 
the De-Icer" and "De-Icer Servicing and Installation" will be of intere: 
to everyone concerned with De-Icer operation, maintenance and ser 


ALL DESIGNERS OR MANUFACTURERS OF AIRCRAFT SHOULD 
SEE THIS IMPORTANT STEP-BY-STEP STORY OF DESIGN FOR 
DE-ICER PROTECTION. This reading slide film sets forth the 
"know-how” of providing the best De-Icer protection for your 
new airplanes in a clear, detailed manner that technical men will 
appreciate. Some of the topics covered are design procedures, 
types, methods of installation, basic air supply system, attach- 
ments, and aerodynamics of the De-Icer. 

A reproduction of the film is presented in an attractive, pocket- 
size booklet, and copies are available to designers and engineers 
on request. 

The pictures on this page will give you a hint at the data you 
may expect to find in the film. If you have any part in the planning 
of airplane design, be sure to send us your order, as explained in 
the ordering instructions below. 

Other films in the series, announced 
earlier, are "The Development of the 
De-Icer,” and "De-Icer Servicing and 
Installation." 



POINTS ON PLASTICS 
In Aircraft Engineering* 

Part I 


By JOHN SASSO. Product Engineering 

In strikingly increasing number, plastics are "taking to the air. 
This timely three-part article — dealing in turn with fundamental 
factors, comparative properties, and principles of molding and design 
—provides pertinent data on the engineering and production of 
plastic components for aircraft. 


I K preparing to design an aircraft 
component consisting wholly or in 
part of plastic material, the engineer 
must investigate four factors: 

1. Physical, thermal, electrical and 
chemical properties. 



2. Design limitations of the plastic 
material, which relate somewhat to its 
physical properties but which to a great 
extent will depend on the method of 
production of the finished part. 

3. Economy of production, which 
takes into consideration the cost of 
molds and tools, tooling, anil expected 


quantity of parts to he obtained from 
the initial tooling. 

4. The cost of the plastic product in 
relation to other materials, consider- 
ing advantages the plastic part may 
have in structural qualities, lightness 
of weight, and appearance. 

The wide range of available plastic 
materials, many of whieh have special 
physical properties to meet certain 
application requirements, makes the 
choice of a proper material difficult. One 
method of classifying plastics is to di- 
vide the materials into thermosetting 
and thermoplastic groups. For purposes 
of definition, it may be said that a ther- 
mosetting material is one that under 
the application of heat and pressure 
polymerizes into a hard infusible prod- 
uct" which will not soften to any extent 
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on reheating and canuot be remelted 
and remolded. A thermoplastic mate- 
rial can be softened by beat and rehard- 
ened into solid state by cooling. 

Because a material is thermosetting, it 
does not necessarily follow that it is 
particularly resistant to heat. Nor does 
it necessarily follow that because a 
thermoplastic can be softened by heat, 
it has no heat resistance. Working tem- 
peratures for both may approach 200 
deg. F. At higher temperatures the 
thermosetting material may char, then 
decompose. The thermoplastic material 
will soften until fluid, then perhaps 
decompose if the temperature rises high 

Most plastics are inorganic in na- 
ture. They are derived from synthetic 
resins, cellulose derivatives, natural 
resins, and protein substances. So many 
types are available commercially that 
it is difficult to classify them simply. 
The accompanying list (Table I) covers 
only those plastic materials derived 
from synthetic resins and cellulose com- 
pounds. Groups not considered are the 
proteins (casein) and the natural res- 
ins (shellac, resin, asphalt, and pitch). 

Basic materials for synthetic resins 
may be said to be coal, air, cellulose, 
limestone, petroleum, salt, and water. 
From these basic raws are obtained, 
urea, nitric acid, phenol, acetylene, 
phthallic anhydride, ethylene, methanol, 
formaldehyde, cellulose acetate, cellu- 
lose nitrate, ethyl cellulose, and many 
others. 

The synthetic resins can be used with 
or without fillers, but they are usually 
compounded with fillers. The resins are 
available in liquid form for impregna- 
ting paper or fabric, for varnishes, ad- 
hesives. surface coatings, and the like. 


Phenol resins are obtained from coal 
tar, which is distilled to produce an- 
thracene oils. Phenol is separated from 
the oils by treatment with caustic soda. 
Formaldehyde is obtained from the 
oxidation of methanol or from wood 
alcohol. 

Cellulose binders are obtainable from 
two sources : Cotton linters or wood 
pulp. Treated with nitric and acetic 
•acids, then mechanically and chemically 
washed, these raw materials are syn- 
thesised into cellulose acetate resin. The 
cellulose resins are mixed with a plas- 
ticiser which is added in some cases to 
increase flow properties for ease of 
molding, added to others to increase 
impact strength. These plasticizers in- 
clude sulfonamides, phthalyl glycolates, 
and triphenyl phosphates. They have a 
marked effect on physical properties. 
Generally, tensile and compressive prop- 
erties decrease an increasing plasticizer 
content. As a result, the grades of plas- 
tic compounded for case of flow will 
show minimum strength properties, and 


Fillers 

Added to resins, fillers make a wide 
range of properties possible. Various 


TABLE I. SYNTHETIC RESINS 



fillers may be compounded with the 
resin to obtain special high electrical, 
chemical, and impact resistance, or to 
improve moldability. Typical fillers for 
phenolics include wood flour, cotton, 
fabric, graphite, asbestos, mica. Urea 
resins are generally compounded with 
purified wood cellulose (alpha-cellulose). 
Effect of fillers on properties may be 
easily seen bv reference to our accom- 
panying Table H. 

Wood flour is the most common filler 
used in phenolic materials. This filler 
has a low specific gravity, therefore 
the number of moldings per pound is 
higher. Other advantages obtained with 
its use are good moldability, good ap- 
pearance of the molded surface, and 
low heat conductivity. However, wood 
filled phenolics have only fair impact 
strength and are subject to shrinkage 
in service. Applications of the general- 
purpose wood-filled phenolics are lim- 
ited by strength and heat resistance 
color. 

Cotton fillers improve impact strength 
and increase impact resistance. Though 
rag filler is generally required for higher 
impact strength, cotton flock is widely 
used for parts requiring medium im- 
pact strength. Parts made of cotton 
tilled phenolic can be easily buffed and 
polished, and can be tableted easily— 
an important factor in maintaining high 
hourly production rates in compression 
molding operations. 

Rag fillers increase impact strength, 
this increase depending on the length 
and type of fiber. Increase in strength 
is obtained at the expense of some 
other properties, notably poor surface 
finish and poor inachinability. Intricate 
parts cannot be molded easily of rag- 
filled phenolic because of the relatively 
poor flow of this material in the molding 
operation. 

When heat resistance is paramount 
in the molded part, asbestos fillers arc 
compounded with the resin. Asbestos 
fillers also impart a good degree of 
water resistance, as well as resistance 
to most acids. These fillers somewhat 
retard the molding operation because 
of reduced flow. Another disadvantage 
is the high specific gravity, which of 
course proportionately reduces the out- 
put of parts per pound of molding 
material. (See data on specific gravities 
in Table III.) 

Mica is used to impact good elec- 
trical resistance. It is the filler for 
low-loss compounds with excellent in- 
sulating qualities. Poor machinability 
is a characteristic. Because of brittle- 
ness, parts molded of mica-filled com- 
pounds cannot be drilled. 

Graphite fillers, generally used in 
combination with wood flour, asbestos, 
and rag, impart acid resistance and 
improve molding qualities because the 
graphite serves as lubricant. However, 
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poor heat conductivity is noted. This 
filler is in phenolics for moldings of 
bearings, caster wheels, slides, and the 


Phenolic Resins 

Phenolic resins are thermosetting in 
nature and in their final or cured forms 
arc infusible and insoluble. They can 
be compounded with fillers and rein- 
forcing agents so as to obtain a broad 
range of physical, electrical, chemical, 
and molding properties. This material 
is very widely used in industry. Cast 
phenolios have recently been found 
useful in industrial applications such 
as pump gears. They have long been 
used because of their gem-like luster, 
wide color selection, and easy machin- 
ability. 

On the other hand, the molded phe- 
nolics have only fair machinability and 
are definitely limited in available colors. 

Molding materials are available in 
powdered, granular, or blank sheet form. 


Laminated and cast materials are avail- 
able as sheets, rods, bars, and tubes. 
Molded phenolics are used for cams, 
bearings, switch boxes, motor housings, 
and radio housings. Laminated phenol- 
ics are fabricated into gears, bearings, 
and parts requiring electrical insulating 
characteristics. 

Urea-Formaldehyde 

The urea plastic materials possess 
the unusual combination of thermo- 
setting qualities with a wide assort- 
ment of colors, including many of the 
delicate pastel shades. Ureas have good 
dielectric qualities, good tensile and 
flexural strength. Urea molding mate- 
rials are available in powder Or granu- 
lar form and the laminated materials 
are available in sheet form. Urea mold- 
ings have been successful for such appli- 

adhesives have been an important fac- 
tor in the recent expansion of the ply- 


Acrylie Resini 

The acrylic resins possess some of the 
most desirable optical properties of the 
transparent plastic materials. Because 
of crystal clarity, stability, resistance 
to weathering and moldability, acrylics 
have attained wide popularity as an 
organic glass. Since acrylics are thermo- 
plastic in nature, they can be easily 
fabricated into complicated shapes or 
forms wherein transparency and “light- 
piping” are useful characteristics. 
Acrylic resins are available as molding 
powders or as cast sheets, rods, bars, 
and tubes. Typical applications include 
aircraft cockpit enclosures and “blis- 
ters,” instrument dials and bezels, trans 
parent housings, molded reflectors, and 
the like. 

Polystyrene 

This thermoplastic material is noted 
for its excellent dielectric properties 
and optical clarity. The material ex- 
( Turn to page 403) 
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Aircraft Tool Planning 

Pari l 

By RICHARD H. LUDERS. Manufacturing Planner. Yoga ASrenH Corporation 




Large scale production is largely a matter 
of good tooling which, in turn, depends on 
sensible tool planning. Proper job analysis 
is likewise essential to good tool planning. 
This article offers 20 essential points. 
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good tool plan- 


1. Ultimate Part Cost 


tied only as to the number of parts 
made. There are a few eases where it 









Enlist GIRLS for MANpower 
in Your Screw Driving Army 


WOMEN OWE PHILLIPS SCREWS EASILY! 

screw driving army and be sure of fast, 
skilled work from the very start. 

Big muscles aren't needed to drive 
Phillips Recessed Head Screws. Further, 
it requires no mechanical aptitude . . .even 
novices produce without wobbly starts, 
slant-driven screws and slips that cause ac- 
cidents or mar work. 

Automatic centering of the driver in the 
Phillips Recess makes such efficient use of 
turning power that screws set-up uni- 


formly tight . . . with so little effort that 
workers maintain speed without tiring. 
Screw and driver "become one unit,” mak- 
ing driving so easy and fool-proof that 
work is greatly speeded up, regardless of 
the driving method employed. In most 
cases, power driving becomes practical. 

T hey cost less to use! Compare the cost 
of driving Phillips and slotted head screws. 
You'll find that the price of screws is a 
minor item in your total fastening expense 
. . . that it actually costs less to have the 
many advantages of the Phillips Recess! 


AND ECONOMY 


The Phillips Recessed Head 
was scientifically engineered to 

fmtt Storting - Driver point au- 
tomatically centers in the recess 
... fits snugly. Screw and driver 
"become one unit." Fumbling, 
wobbly starts are eliminated. 
Faster Driving -Spiral and pow- 
er driving are made practical. 
Driver won’t slip out of recess 
to injure workers or spoil ma- 

50%.) Vera * e Une SSVmB ' 


PHILLIPS ^'SCREWS 



STOVE BOLTS 
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seinbly drill jig) should be considered 
as per the importance of the detail or 
assembly, and also the number of parts 
or assemblies to be handled. For a 
small subassembly, one which is only a 
minor support or attachment and is to 
be attached to a larger and more im- 
portant structure, the details may be 
assembled by means of pilot size hole 
coordination. If a subassembly location 
is vital, and its details must be closely 
held with respect to each other, then full 
size hole coordination may be used. A 
less expensive means, if location of 
parts is important, would be the use of 
the assembly jig. If this same unit 
should require close location, and a hole 
layout within its assembly which must 
coordinate for interchangeability to an- 
other, then the assembly drill jig should 
be used. Further consideration will de- 
pend on experience, common sense, and 
complete analysis of the job. 

3. Attaching Points (Interchangeability) 

In considering a set up for an as- 
sembly, the plane's coordinating points 
and attaching fittings should greatly 


tant points of intercliangeubility. 
Whether the attachment of structures 
is made by means of two flush surfaces 
bolted together, or two or more fittings 
pinned together, the problem demands 
extremely c/esc tolerances and very 

at such points must bo held very closely: 
the relation of these attaching points 
to their own assembly structure, as well 
as to the adjacent coordinating struc- 
tures must be held; and finally the de- 
tail that carries these points of attach- 
ment must be fabricated under close 
tolerances. Care should be taken to plan 
master tools to perpetuate and cheek 
these attaching points. 

To build successful coordinated tool- 
ing and interchangeable parts or as- 
semblies a starting, or reference, point 
is needed. Just as photographic prints 
are made from a negative, so are various 
coordinated tools made from a master 
tool. A master template carries the 
layout as designated per engineering 


and loft, showing such reference lines 

and also the contour (inside or outside 
mold line) at that particular section of 
the ship. The drill jig template is a 
template either made from one of a 
series of coordinated jigs, or else made 
prior to the making of any jigs. 

If the former is true, the template is 
nested and drilled in the jig in a manner 
similar to that of a part. This template 

other coordinating jigs can he built 
picking up all or part of the same hole 
layout. If the latter should be true, the 
template may be made and shaped to 
the main coordinating part ( part to 
which everything is coordinated) and 
the hole layout established on it. All 
jigs are then built and coordinated to 
this established source. Transfer plates 
are used much the same way in trans- 
ferring hole layouts but are more ac- 
curate because the holes are bushed in 
j-in. to i-in. steel plates. 

The Master Gage is a negative struc- 
ture which carries hole layouts for co- 
(Turn to page 3741 
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a critical pressure of 13.1 lb. gage 
reading. 

Polarized Light 

It was investigated whether polarized 
light would have an effect upon the 
observation of the phenomena. No such 
change was noted by varying the angle 
between the polarized unit in front of 
the objective and the analyzing unit in 
back of the jet. 

Determination of Preszure 

In order to determine the magnitude 
of the velocity of the air stream through 
the orifice, a pressure chamber was 
built with an attached gage. The fol- 
lowing Pig. 5 is a photograph of the 
arrangement as in actual use. Air com- 
ing from a pressure generator with the 





mnximum limit of 115 lb. pressure was 
sent through a short straight pipe and 
valve into the reservoir shown in Pig. 5. 
This reservoir consisted of a brass pipe 
5i in. long. The connecting pipe to the 
supply valve was inserted coaxially 
with this pipe. In order to keep turbu- 
lences at a minimum, this connection 
was made as short and straight as pos- 

In the opposite end of the air reser- 
voir, a concentric hole was made with 
a No. 69 drill. This drill is the only 
one that just fitted into the hole of the 
air jet. It is reasonable, therefore, to 
state that the air jets photographed had 
a free opening of close to .0292 in. dia. 

By visually comparing the stream of 
air leaving the orifice on top of the 
chamber and the stream of air leaving 
the air jet, similar pictures are ob- 
tained under both instances, provided 
the pressure is the same in every case. 
Calculation of Speed of Air in Orifieo 

The following formula was used for 
showing the relation between the pres- 
sure before the orifice and the velocity 
of the air stream within the throat.* 

111 

V Velocily at throat or orifice 

a Gravitational constant (32.2 ft. 

/see. 1 ) 

K Adiabatic coefficient (1.41 tor 

normal air) 

Pi Lb./sq. ft. absolute 

Si Specific volume (volume [per^.lb. 

/cu. ft.) 



Gas constant (53.34) X temp. abs. (520 deg. F.) 
lb./sq. ft. (42.7) X ft. convertion (144) “ 

The observation was made at the 
pressures of 2S and 50 lb. gage reading. 
Compare with the following velocities 
in the throat as calculated by tbe above 
formula : 

A. ) At 28 lb. gage reading. . V = 1,023 ft./aec. 

B. ) A t[50 lb. gage reading. . F = 1 ,023 ft./sec. 

Critical Pressure 

In the customary manner, the critical 
gage reading is determined as follows: 

S - t« 

* -ft- W- 2 ™ (s) 

27.8 


Critical pressure = 13.1 lb. gage read- 
ing 

Under the experimental conditions 
described, first visual observation of the 
phenomena was made at 20 lb. gage 
pressure (not at 13.1 lb.). This, how- 



ever, was too faint for photography. At 
20 lb., a thin continuous stream is 
observed to leave the throat. No separa- 
tion into individual segments could be 
observed at 20 lb. pressure. 

At higher pressures the air stream 
becomes more noticeable. Moreover, the 
higher the pressure the broader appears 
the picture of the air stream. Last but 
not least, with increased pressure the 
segments start to separate from each 
other more widely. The optical con- 
trast seems to increase with increasing 
pressure. 

In consideration of the fact that Un- 
critical pressure would be 13.1 lb. per 
sq. in. gage reading, it may be stated, 
therefore, that the phenomena observed 
occur then if the velocity of air within 
the throat is of the magnitude of the 
velocity of sound in air (1,100 ft. per 
sec.). To date, no flow patterns have 
been observed with this method at lower 
pressures and, therefore, at subsonic 
velocities of air. 

While the above method is particu- 
larly applicable to the examination of 
air streams of the magnitude of the 
velocity of sound in air, or higher such 
as occur in projectiles, airplane parts, 
etc., it may be extended into the range 
of lower velocity by increasing the dif- 
ferences in the refractive indices of the 
air stream and the surrounding media. 
Such a change would occur if substun - 

ing between the temperature of the jet 
and that of the surrounding air. 

Blowing of heated air (or of a dif- 
ferent gas) into a cool medium or, in- 
versely, the blowing of cool air in a 
heated medium, would offer facilities 
that should extend the method described 
into the range of lower pressures and 
thus subsonic velocities. In order to 
make visible phenomena below sound 
velocity and also in order to bring about 
Stronger refractive and absorptive prop- 
erties there may be used instead of air. 

in air. This includes the use of oil 
vapors and discharges of explosives. 

In tbe critical examination of the 
above-given values, attention should be 
given to the fact that all formulas 
existing today arc valid only for the 
velocity within the throat. They do not 
cover the velocity of gases after they 
have left the throat. 

Yet there must be a difference in the 
relative velocities of air after tbe jet 
leaves the throat. This is necessary in 
order to explain the fact that there is 
more separation of the segments the 
higher the pressure of air used. Also 
the stream of air gets wider. 

It should be noted in this connection 
that the gas densities arc approximately 
equal to the inverse square of the flow 
xelocity from small orifices. This was 
definitely established by Buckingham 




Fig. 12. Air traveling past an object. 

and Edwards.' Based upon this law is 
the Bunsen method for determining the 
density of gases. It should be given 
consideration in the further develop- 
ment of the formulas employed. 

The above-found values, therefore, 
shall be considered merely as giving the 
order of magnitude of the velocity with 
which we are dealing. In this instance, 
both pressures being above the critical 
pressure, the velocity within the throat 
or orifice may fairly be assumed to be 
near the velocity of sound at the given 
set of conditions of pressure and tem- 
perature. The calculated values, which 
are theoretically identical and 1,023 ft. 
per sec. in both instances, are dose 
enough to the 1,100 ft. per sec. sound 
velocity for a first experimental and 
theoretical approach. 

Effect of Broader Nozzles 

In addition to photographs of com- 
paratively narrow air jets, as such, 
pictures were also taken of broader 
nozzles. In order to make the latter 
ones, high pressure tubing was pressed 
flat between the clamps of a mechanic’s 
vise. Studies of air streaming out from 
such a flat jet are seen in Pigs. 6 and 7. 

Fig. 6 shows air escaping from this 
flat rubber tube at high pressure and 
thus velocity. And Fig. 7 depicts air 
flowing at low velocity out of the 
broader rubber hose and impinging 
upon a glass plate inclined towards the 
direction of the jet. 


An airstream escaping a circular 
nozzle, as seen from the side, is shown 
in Fig. 8. Here, it is interesting to ob- 
serve that the air stream hitting the 
plate is apparently of higher velocity 
than this part of the stream which 
leaves the plate. No serrations are vis- 
ible in this latter part while the sub- 
divisions in the first part, which is 
closely adjacent to the nozzle, arc clearly 
visible. Air impinging upon glass 
plates develops interesting patterns 
upon these plates. These patterns are 
hardly visible in transmitted light but 
arc noticeable in the projection of the 
plates upon the screen with the optical 
arrangement referred to previously. 
There exists the possibility that steam 
or oil vapor may have been retained 
in the pressure reservoir and that thin 
deposits of oil films have been made 
upon the glass plate. 

Working Hypothesis for Optics 

The experimentally established neces- 
sity for either a geometrical or an 
optical point source of light and the 
general arrangements in question bring 
about the probability that the observa- 
tion of the phenomenon in question is 
essentially based upon differences in 
the refractive index within the space 
through which the cone of light has to 
pass previously to its falling upon the 
projection surface. 

Generally speaking, it seems permis- 
sablc to assume that this phenomenon 
can be observed only if the light comes 
from a point source whereby this point 
source can either be a geometrically ob- 
tained pinhole or an optically obtained 
concentration of a bundle of light into 
a smaller opening. This immediately 
impresses one with the similarity of 
this arrangement with the ones used in 
the study of interference phenomena. 

No changes in the color were ob- 
served, only black and white phenomena. 
Direct observation of interference phe- 
nomena seems, therefore, not to have 
taken place at the phenomena under 
discussion. There is, however, good rea- 
son to assume a bending of the light 
rays. The reasons for this are twofold : 

1. As can be seen clearly in Figs. 
3, 4, 6, 7, and 8, a duplicate contour 
of the jet is visible. 2. The corners of 
the serrations appear round. According 
to the refraction formula mentioned 
under the subsequent Fig. 12, there 
should be sharp corners within the pro- 
jection of the air jet, not round serra- 
tions. These differences against the theo- 
retical straight line could be explained 
by a bending phenomenon. 

In consideration of the fact that the 
density of the gas changes in the differ- 
ent parts of the jet, a refraction must 
take place in the different areas. It 
seems permissible to assume that air 
(Turn to page 326) 
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I/’s a tough assignment — P-T Boat duty 
— and one that takes special qualifications. 

But that's just why FORMED INSUROK, a 
thermosetting, fabric type sheet material, 
can do the job. In spite of its light weight, 
it has high impact strength to withstand the 
beatings which heavy seas give both ship 
and crew. And, for its station inside 
the refrigerator, as inner-door liners, 
INSUROK T-700 has the additional quali- 
fications of low heat conductivity; resist- 
ance to corrosion, chemical action of food- 
stuffs, common cleaning compounds— and 

does not support fungus growth. 


Laminated INSUROK T-700 is particularly 
well adapted to war product production 
because it can be formed without requiring 
complicated, costly dies — can easily meet 
size and shape variations, revised specifi- 
cations, small run requirements. 

This or one of the many other grades of 
laminated or molded INSUROK may be the 
means of solving some of your war produc- 


tion problems — or may fit into your post- 
war plans. Richardson Plasticians will be 
glad to help you determine which grade 
can best meet your requirements. 

The Richardson Company, Melrose Park 
111.; Lockland, Ohio; New Brunswick, N. J .; : 
Indianapolis, Ind. Sates Offices: 75 West St., 
New York City; G. M. Building, Detroit, Mich. 




MADE AND SOLD ONLY BY THE RICHARDSON COMPANY 
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The ROHR TILTING Arc 

is typical of American ingenuity 
which is swinging the produc- 
tion balance further in favor of 
the Allies. It is just one of the 
many specially conceived de- ' 
vices and methods by which 
Rohr Production Fighters speed 
their thousands of tasks to 
ready Rohr equipped planes for 
the war front. 


The Rohr Tilting Arc enables 

work in less time and with less 
fatigue. It suspends heavy avia- 
balance that the pressure of a 
workman’s hand moves them 
to any position within a 90° 
arc. Its application to fields of 
final assembly and advanced 
base repair increases its win- 
the-war service immeasurably. 
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Photoprint Process 
Of Loft Layout Reproduction 


By FRANK B. MARSHALL. MM, Photoprint Company 

Accurate transferral of master drawings in any quantity to any mate- 
rial is here accomplished by direct contact photographic reproduction, 
with no distortion of lines. Relatively low in cost, this method makes 
for great savings in time and labor, gives precise quantity tooling. 


R eproduction of mold loft layouts, 
drawings, and master boards with- 
out distortion of lines and with all data 
accurately transferred by some faster 


means than the laborious, time-consum- 
ing “lifting off the floor” by hand, has 
been a problem that has long challenged 
aircraft engineers. 


Many methods have been devised, 
most of them excellent for one or more 
uses but definitely limited in scope of 
application beeause of high cost, pos- 
sibility of error, or tendency to distor- 
tion of lines. X-ray, photographic, 
and printing processes have been the 
basis of most of the methods developed 

A new method, based on the direct or 
contact-printing portion of the photo- 
graphic process, is now finding increas- 
ing uses by concerns in the aircraft and 
component fields, including Consolidat- 
ed, Douglas, Interstate, Ryan, Brewster, 
Briggs, Flcetwings, General Motors, 
Goodyear, and Vought-Sikorsky. 

Known as the Photoprint process, it 
incorporates the Taber-Van Dusen meth- 
od of direct contact of the subject under 
pressure with the sensitized surface of 
the material upon which it is to be 
reproduced. The resulting reproduction 
is undistorted and includes all data 
exactly as it appeared on the original. 
Any desired quantity of duplicates (in- 
cluding left- and right-hand prints from 
the same original) can be made upon 
rigid sheets or blocks of metal, ply- 
wood, hard wood, plastie, or other ma- 

Products of the process are full-scale 
line reproductions of any original, lay- 
out, drawing, template, etc., on sheets 
of any desired rigid material, or upon 



Fig. 1. Schematic diagram of (a) negative making, and (b) positive print making by 
the contact-printing reflection method employed in the Photoprint system of making line 



paper or linen for blueprinting. Being 
a direct-contact reproduction, positive 
accuracy is achieved and broadening of 
lines is eliminated. Dimensional stabil- 
ity of the original is preserved, the pos- 
sibility of human error avoided, and 
slow, expensive hand-copying is re- 
placed by a quick, inexpensive process. 

Supervisors can be trained in the 
operating technique in a comparatively 
short time, and their assistants do not 
need to be highly skilled. 

The process is photographic in that 
it involves sensitized negative and posi- 
tive materials, exposure of these to 
light, and subsequent treatment in chem- 
ical baths to develop and fix the image. 
It differs from conventional photog- 
raphy in that no camera or lens is used. 
Instead, the negative is made by placing 
its emulsion side in direct contact with 
the surface of the original layout, tem- 
plate, or other subject, and passing light 
through the negative (Fig. 1). 



This is reflection printing and is 
based upon the principle that light is 
absorbed by the dark surfaces (lines) 
and reflected by the light surfaces 
(background or field) of the subject. 
The positive print is made from the 
negative, the same as photographic con- 
tact prints are made from film negatives. 

Equipment required is easily built 


(requiring very little strategic mate- 
rials and ouly ordinary carpentry), to 
provide a dark room arranged into three 
main departments. They are (1) Nega- 
tive making room, (2) Photoprinting 
room, (3) Drying room. In the negative 
making room arc light-proof paper stor- 
age cabinets, a large table, adhesive dry- 
ing racks, glass-recovery tanks, and up- 
right racks for glass-plate storage. 
Across the center of the Photoprint de- 
partment are storage rooms and light 
trap on one side and upright drying 
room racks on the other (Fig. 2). 

Largest of the three sections is the 
Photoprinting room, recommended size 
of which is 25 ft. x 28 ft. for the aver- 
age volume of work to be done. In it 
is a large printing table with a light 
source below its center section, covered 
with a thick plate of diffusing glass 
(Fig. 3). A rubber mat, or vacuum 
blanket, is arranged so it can be un- 
rolled to cover this printing table com- 



Fig. 4. Chart showing various uses made of photoprints in 
tooling department of Douglas Aircraft Co.'s El Segundo plant. 
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Fig. 6. Adhesive, sensitizing emulsion, o 
paint are forced through silk screen onti 
surface to be coaled with a rubber squeegc 


a sheet of sensitized translucent pap' I 
Adhering the paper to the glass is I 
simple, speedy operation. Perfect a I 
hesion is secured through use of a ele. I 
adhesive which is not affected by watt I 
or the developing solutions and does not, 
allow the paper to shrink, stretch, or I 
shift. This negative is rigid, and it I 
produces an undistorted copy of the I 


Fig. 7. Sensitized paper is applied to adhesive-coated glass plate 
in this manner, using a special mandrel which permits maintenance 
of even tension on paper roll. Complete adhesion and freedom 
from wrinkles are essential. 
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Fig. 8. Rubber vacuum blanket i, then unrolled to cover print 
ing table. When air is exhausted, surfaces of negative and layou 
are brought into closest contact under great pressure. This elimi 
nates distortion or broadening of lines. 
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Fig. 5. In photoprint process, 

is used to apply paper-adhering adhesive to 
glass negative, to coat positive material with 
light sensitive emulsion, and to cover posi- 
tive material with a smooth coat of paint 
of uniform thickness. (This photo and those 
in following six figures by Consolidated Air- 
craft Corp.) 

pletely during printing. A hose con- 
nected to a motor-driven pump removes 
air and creates a vacuum under the rub- 
ber blanket, thus putting great pressure 
on the negative and subject. 


An estimate based upon installations 
now in use puts the entire equipment 
cost at less than $3,000 and required 
floor space at less than 1,700 sq. ft., for 
a department large enough to produce 
all the Photoprints used by an average 
size plant. Some of the lar 
however, have installed departments 
costing several times that amount in 
order to produce exceptionally large 
quantities of the prints. 

The negative plate is crystal glass 
& in. thick to which has been adhered 


A Clipper spreads its wings for the stars and stripes. Over six continents . . . across vast 
stretches of ocean, jungle and desert . . . vital war communications are streamlined. Every 
flight is an urgent mission that cannot fail. Performance of every part in the plane 
must be faultless. Our job here at home is to see that every part is a model of precision. 


In Aircraft Hydraulics, Fuel Pumps, 
Air Pumps, Related Accessories... 


/ 2 > 


wee 



When the alert sounds, there's no time for fumbling 
with stubborn hooks and fasteners on a parachute har- 
ness. That's why Joyce hardware has been designed 
for streamlined efficiency. It's only a matter of seconds 
to put on a parachute harness with Joyce fittings. 


AIRCHOX COMPANY, Division 


J 


I 


Seconds are precious, lives are precious. That's why 
leading parachute makers use Joyce fittings. They 
have learned to rely on the precision of every piece 
bearing the name of Joyce. And they have learned,- 
too, that Joyce Aviation, Inc., always delivers on lime! 

>YCE . /A/C. 


Oonerol Officos, 8 So. Michigan Ave., Chicago 


MAKERS OF THE WORLD’S FINEST PARACHUTE AND BELT HARDWARE 
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Fig. 9. Light box under photoprint table contains a multitude of Fig. 10. Removing exposed negative from developing tank, 
evenly spaced globes. Light is evenly diffused by a plate of ground Both negative and positive photoprints are developed and washed 

glass set into table. Exposure is controlled by automatic timer. in same manner as in ordinary photographic printing. 


original in reverse — that is, white Hues 
on a black field. After use, the paper 
is removed from the glass easily with 
a solvent so the glass can be used re- 
peatedly. 

Any suitable or desired rigid material 
can he sensitised to form the positive 
plate. When plywood is used, it is 
first dipped in a waterproofing resin 
bath to protect it from the developing 
and washing solutions, then is smoothly 
coated with flat white paint, squeegeed 
on through a silk screen, on the side 
to be sensitized. Metal sheets also are 
painted in this manner before sensitiz- 
ing. The white paint assures excellent 
contrast with the black lines of the fin- 
ished Photoprint and provides a good, 
smooth surface for drawing with pen- 
cil, ink, silver stylus, or scribe. The 
paint and emulsion of the Photoprint 
lines do not chip away or bum and dis- 
color during cutting, punching, drilling:, 
and bending operations. 

Procedure followed by Douglas Air- 
craft Co. (shown in chart form in Fig. 
4), indicates the many uses of Photo- 
prints in tooling. Photoprint repro- 
ductions of the master layout arc made 
upon various material and from them 
are produced the jig drill template, 
assembly jigs, master plaster patterns, 
form blocks, and piercing blanking tem- 
plates. While dural is shown as the 
material from which form blocks are 
made, other users of this process em- 
ploy hard wood in many cases. 

A feature of the greatest importance 
in the Photoprint method of reprodue- 


Fig. 11. Finished negative is here shown 
over light box while a sheet of sensitized 
metal is laid upon it for making a positive 
photoprint. In actual practice, this step is 
done with only red (safe) light of dark 
room lighted. 
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MANUFACTURING SECTION 


Fig. 12. Hero, Photoprint reproduction of a scribed template 
is being cut out. Note that all data is reproduced on print. A 
special paint and emulsion which does not chip away, burn or dis- 
color in cutting is used to coat positive material. (This photo and 
those in remaining eight figures by Douglas Aircraft Co.) 


Fig. 13. Elements cut out of photoprints (except vertical 
locating stiffeners) are here being positioned on an over-all assem- 
bly photoprint in preparation for building up a master plaster 
pattern. This assures exact positioning and eliminates manual 



tion is the ability to work directly from 
the master layout of the production 
tool. This saves many hours of work 
and conserves much material. To as- 
sure the correctness of the production 
tools, an over-all reproduction of the 
master layout is made, and the pro- 
duction tools are checked against this 
Photoprint. This reproduction is 
known as the “actual working print”. 
Its use in the shop prevents damage to 
the original master layout and permits 
changes to be made on the latter. When 
changes are made in the original, the 
old working print is discarded and re- 
placed by a new reproduction. 

Reproduction of lines and data by 

Fig. 16. Cutting out form block. 
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Fig. 17. Form block cut out, ready lor finishing and mounting 
of location pins. 



Fig. 19. Cheeking finished form block against a Photoprint of 
original lines layout. This Photoprint is used as actual working 
print, and its use in shop prevents damage to original layout. 


MANUFACTURING SECTION 


Fig. 18. Finishing a dural form block made from a Photoprinted 
block of metal. 



photoprinting directly upon sensitized 
form block material eliminates the need 
for a form block template, as all in- 
formation appears on the form block 
itself and the correctness of the shape 


is insured. Also, both reproductions 
shown and opposite reproductions can 
be made on form block material from a 
single-hand original. Having the image 
and data on the form block facilitates 


checking it with the actual working 
print, since the two images can be 
placed in actual contact and quickly 
compared, regardless of open or closed 
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OIL IS AMMUNITION 

..NOT CXPIXDASLC! 


Skinner Filters are at war with dirt, abrasives, 
sand, grime and other contaminants . . . those 
insidious Axis agents that sabotage vital oils 
and mechanized equipment. 

In 90 days, the Filter shown, pays for itself 
at 1/3 of operating capacity by restoring oil 
to its original cleanliness . . . and thus saves 
the Government 4950 gallons of Aviation 
Engine Oil plus shipping space, manpower. 


SNINNCN FILTERS ARE DEPENDABLE/ 


SKINNER PURIFIERS, INC. 


1500 TROMBLY, DETROIT, MICHIGAN 
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Design Considerations 
For Plywood Structures 

Part MV ... Wings 


By L. J. MARHOEFER, Chief Engineer, Vidal Research Corporation 

Advancing beyond primary considerations of weight saving, this 
cogent discussion of innovations in wing design gives attention to 
economy in both materials and labor . . . Fourth in the author's salient 
series on basic factors in the design of plywood aircraft structures. 


npKAOiXG the development of aircraft 
J. wing structure design from the time 
of Chanute to the present, it is appar- 
ent that the current system of rib-spar 
grills was fathered by Chanute and has 
subsequently been subjected to a series 
of refinements and modifications as ma- 
terials and wing sections have been 
improved. 

Originally a simple framework over 
which fabric could be stretched taut, it 
lent itself readily to design approxima- 
tions of accuracy equal to the then- 
current* knowledge of aerodynamics and 
air forces, and it was relatively simple 
to construct when the final surface was 

Necessity of more substantial covers 
has been dictated by our higher speeds, 
resulting in the use of metal and ply- 
wood skins. Aerodynamic refinement 


•equired the p 
and flush-rivetted jo 
mum of wrinkling 


smoothness 
with a mini- 
1 buckling during 


: operations. The study 


of buckling phenomena in metal sheet 
has led, in turn, to the use of closely 
spaced stringers and supporting ribs 
and has increased constructional diffi- 
culties. No disparagement of the in- 
genuity and care of the designers is 
possible in view of the fact that while 
wing loadings vary from 6 to 35 lb. per 
sq. ft., the wing weights vary from 1.5 
to 3.5 lb. per sq. ft. The additional 
care in design with increasing loading 

Refinement of design has led to a 
practice, in metal structures, of using 
thin sheets with large numbers of small 
stiffener's. The resulting increased la- 
bor required for assembling becomes of 
increasing importance at times when 
manpower shortages plague the indus- 
try. In more normal times the in- 
creased use of aircraft dictates the ne- 
cessity of reducing the cost. 

Examining the detailed reasons for 
the cost of the rib-spar grill with metal 
or plywood cover, the following consid- 



erations immediately present them- 

1. Number of different parts requir- 
ing separate tools and manufacturing 
facilities. 

2. Close tolerances necessary on each 
part in order to permit assembly. 

3. Cost of assembling grill system. 

4. Inaccessible joints necessary when 
structure is closed with metal cover. 

5. Large numbers of rivets required. 

The above is by no means a complete 

list, but it illustrates the outstanding 
bars to the path toward reduced labor 
hours for an assembled wing. That at 
least examination of the possibilities of 
reduction is advisable is brought out- 
b.v the fact that labor per pound of 
material runs in the neighborhood of 5 
hr. on modern aircraft as compared 
with automobiles at 0.17 hr./lb. Re- 
duction in any of the listed factors will 
be promptly reflected in increased pro- 
duction and lower labor requirements. 

Simplified Molded Structures 

Recognizing that major changes in 
methods and arrangements are most 
readily accomplished simultaneously 
with the introduction of new processes 
and materials, a sincere effort has been 
made not only to devise structural 
arrangements adapted to molded ply- 
wood but to develop simplified assem- 
blies. Some encouragement toward 
changing the structural arrangements 
was afforded by the early wing struc- 
ture tests, results of which were any- 
thing but cheering. The first serious 
efforts toward wing design were guided 
by the then-popular metal structures, 
consisting of a single box type strength 
member with attached leading edge and 
trailing edge fairing pieces which in- 
corporated chord- wise ribs (see Fig. 

D- 

Each of the three pieces was molded 
into a portion of the structure with its 
frames, ribs, and stiffeners integral. The 
ribs themselves were molded and then 
held together as an assembled unit by 
molding the wing skin into place. The 
beam portion of this wing was a plate- 
stringer box combination with varying 
skin thickness, molded in attachment 
pads with a goodly amount of “blood, 
sweat and tears.” When it got down 
to actual static tests, some pause for re- 
flection was occasioned. 



Fig. 2. (left) Consideration was given lo feasibility of using forward 
shear web as a leading edge, and wing at this stage of design was then hollow 
tube as shown. Fig. 2a. (right) designates the factors. 



hers, one loaded in compression, other in tension, With 
employment of link “C", restraining force developed 
tends to hold member straight (see article). 



Fig. 4. With biplane wing, forces were reduceable to 
this system of a couple accompanied by a compressive 

out. stabilizing tie functioned satisfactorily. 



During this pause it was possible to 
view the matter in retrospect and to 
realize that no matter how simply parts 
might be constructed, the number of 
parts made a definite and unavoidable 
contribution to the cost of the final 


piece. It was also of note that joints 
and fittings could readily be us expens- 
ive as the parts being joined. 

Carried to its extreme of simplifica- 
tion, the least expensive wing structure 
would be a poured material permitted 


to solidify in a permanent mold in 
which all fittings are reduced to a mini- 
mum and those determined as unavoid- 
able held in position until the poured 
material solidified and anchored them in 
place. 
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"Hot Potato " 

to r Hitler and Hirohito 

Here's a red-hot tidbit coming: out of the mammoth upsetters at Tube 
Turns that’s going to help give Adolph and Tojo indigestion. 

It’s only a cylinder barrel, but this barrel and the thousands like it 
possess the added strength — through improved hardness and grain 
structure — that helps make American airplane motors out-perform and 
outlast anything that Axis ingenuity has produced. 

Tube Turns has the extensive forging experience and modern facilities 
necessary to produce cylinders and aluminum pistons with the extreme 
accuracy, metal qualities and speed required by airplane engine manu- 
facturers today. Only recently, Tube Turns established a world's pro- 
duction record for speed in forging cylinder barrels! 

T U BE T U RNS 

LOUISVILLE , KV. 
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Beam Web and Rib Functions 

But structural material at hand being 
unpourable and in addition too dense to 
permit use of a solid wing, we turned 
next to examination of the functions 
«f the rib webs and spar webs with a 
view to their replacement or elimina- 
tion. Rib webs are installed to main- 
tain the surface contour, transmit the 
local air loads to the main structural 
members, and, redundantly, serve to re- 
sist the torsion. In a monocoque shell 
these webs perform the additional func- 
tion of acting as support members re- 
sisting the tendency of the tension and 
compression flange material to draw 
together. 

Elimination of either the rib web or 
the beam webs offered a possible sim- 
plification not confined merely to the 
elimination of the parts themselves. The 
connection of the rib and beam webs 
presents a construction problem which 
adds in no small measure to the cost of 
the wing, and any feasible method of 
reducing or simplifying the crossing of 
two webs is in itself worthwhile. The 
forward spar web in a two-spar wing, 
when considered as a shear flow path, 
is redundant with the continuous nose 
shell. 

Having observed that for practical 
wings it was not normally feasible to 
construct a sufficiently thin web to 
achieve buckling throughout its length, 
consideration was given to the feasibil- 
ity of using the forward shear web as 
a leading edge. The wing at this stage 


of the design was then a hollow tube as 
shown in Fig. 2. 

It was possible to rationalise sizes 
for all parts, with the exception of the 
shell thickness necessary to resist local 
distortion due to local air loads and 
wing deflection. The latter load be- 
ing, in general, equal and opposite on 
the tension and compression sides of the 

shell, any spreader would serve the func- 
tion of providing a complete flow path. 
The problem of column buckling of 
the compression material was also an- 
swered by the spreader. 

Compression Flange Buckling 

Stabilization of the compression side 
of the shell against buckling locally or 
as a whole is provided by this same 
spreader. The certainty that tieing the 
compression flange to the tension flange 
would provide such stability has been 
proven by test and is rationalized on 
the following basis: 

Let us consider two members such as 
depicted in Fig. 3, the one loaded in 
compression and the other in tension. 
In order for the compression strut to 
fail as a column it must displace from 
position “A” to position “B”. If the 
center of the two members are connect- 
ed by a link “C,” the tension strut will 
then experience a force tending to draw 
it from its normal position and a re- 
straining force will develop due to the 
tension loads “T” tending to hold the 
member straight. Evaluation of this 
restraining force is a mathematical 


problem of some magnitude, since it is 
a function of the buckling flange. For- 
tunately, in the case under considera- 
tion i,t has not been of sufficient magni- 
tude to cause trouble and the design of 
the ties to carry the locally applied 
loads has provided sufficient strength 
for the buckling tie as well. 

Re the Biplane Wing 

A biplane wing cell constructed on 
this theory has provided evidence that 
this principal of stabilizing the com- 
pression flange by tieing it to the ten- 
sion flange is true, even though only a 
differential compression exists on the 
two flanges. In this instance, due to 
the external brace wires, the loads on 
the portion of the wing shell in the bay 
were all of compression and bending 
type, with the bending moments of in- 
sufficient magnitude to produce result- 
ant tension stresses. It was possible to 
rationalize that the forces were rcduce- 
able to a system (Fig. 4) consisting of 
a couple accompanied by a compres- 
sive force and that because of the exist- 
ence of the theoretical tension stress the 
stabilizing tic would function. This 
theory was borne out adequately, and, 
it must be confessed, surprisingly, by 
th,e first test of the cell. 

Shear Stress Computation 

Returning to the wing shell (Fig. 5) 
it is apparent that all parts are subject 
to rational design, with the exception 

( Turn to page 360) 
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OUT OF THOR L. 

ago this April, there came the first suc- 
cessful Vi" electric drills to appear on the 
market with housings of "THORITE” Plas- 
tic. First sale on these machines, went, 
naturally, to Uncle Sam. The Army, a year 
ago this May, contracted for them— and a 
companion machine made of pressed steel 
—in an unheard of quantity. Into immedi- 
ate production went these new "THORITE" 
plastic drills to be supplied in ever-increas- 
ing numbers for duty all over the world. 

Pioneered by Thor, they were the first 
successful major electric tool development 
to conserve aluminum. Actual, day-after- 


dependable performance and more power 
per pound than any other heavy-duty !4" 
: drill on the market today! Mod- 
ernly designed with the entire case made 
of new, strong, specially-developed 
"THORITE" plastic, these Thor drills are 
lighter, cooler to handle, safer, sturdy 
and powerful. 

With current military requirements 
nearing completion, these Thor "plastic" 
drills are now available to war industries. 


Pnrtnhlp Pneumatic and Electric Tools 


INDEPENDENT PNEUMATIC TOOL COMPANY 



Speed wood plane and glider production! 


A few THERMEX advantages 

Uniform heating throughout. 

Speed of heating never before 
attained. 

Can be applied to most non-metallic 
materials. 

Increases production. 

No redistribution oj moisture. 


Thin wood sections bonded 
in minutes with THERMEX! 


Less handling required. 

Reduces labor costs. 

Handles wide variety of fobs with 
high efficiency. 


In the bonding of plywood and wood 
members, Thermex high frequency 
heating - does a better job in a frac- 
tion of the time required by ordinary 
methods. 


tie up your jigs, fixtures, dies, clamps 
and molds for hours waiting for glue 
to set when you can get bonding in 
minutes with Thermex? 


Results may be reproduced without 
variation. 

No surface damage or danger of 
overheating. 

Heating may be stopped immediately. 


The diagram above shows how- 
bonding is accomplished uniformly 
and quickly with any thickness of non- 
conducting material. 

Consider the application of Thermex 
high frequency heating for faster and 
uniform bonding in fabricating your 


Find out how Thermex may solve 
your toughest production problems 
whether you are a builder of 
wood planes and gliders or 
a sub-contractor of assem- 
blies and sections. Trite for 
illustrated Thermex booklet 


No “hot plates” or steam required. 
Wide range of sizes for all 


-Me GIRDLED CORPORATION 


THERMEX DIVISION . LOUISVILLE, KENTUCKY 
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Theory and Technique 
Of Perspective Projection’ 

Part III 


By GEORGE F. BUSH. Assistant Professor of Graphics. Princeton University 

Increasingly favored on aircraft production lines, perspective engi- 
neering illustrations are both supplementing and replacing ordinary 
blueprints — thus creating a wide demand for personnel trained to 
make these drawings. Third of a series on graphical projection, this 
article details Bush Superposition three-point perspective. 


P ictorial drawings and sketches em- 
ploying isometric, oblique, and per- 
spective projections have, generally, 
been found significantly superior to con- 
ventional orthographically-projected en- 
gineering drawings when shape-descrip- 
tion is sought. Essential shape and 
basic component parts of an object are 
revealed at a glance through these pic- 
torial presentations, and little or no 
training is required to read them. Hence, 
the growing importance of perspective 
projection. 

Having detailed the introductory 
principles and one-point perspective in 
Part I of this series (page 118. Jan. 
Aviation) and two-point perspective 
including inclined vanishing points and 
reductions and enlargements in Part 
II (page 150. Mar. Aviation) we will 
now consider three-point perspective 
and the Bush Superposition Method. 
For details of Methods 1 and 2 and 
Principles 1 and 2, dealt with in the 
following explanations, see page 125, 
Part I, Jan. Aviation. 

To begin with, this three-point per- 
spective is that obtained when none 
of the three principal axes of the ob- 
ject is parallel to, or in, the PP, as in 
Fig. 14. There, as the right view in- 
dicates, PP makes an angle of 45 deg. 
with the (IP upon which the box rests, 
with the vertical edge BF the nearest to 
PP. As the auxiliary view over the 
right end view will show, the box has 
been rotated in a plane parallel to the 
GP through an angle of 30 deg. for 
generality. 

The perspective obtained will be a 
bird’s-eye view of the box, i.e., the view 
as seen by the eye at SP, with CV be- 
ing somewhere near the center of the 
perspective so that most of the sight 
lines arc within reasonable perpendi- 


cularity with PP. Vertical lines will 
no longer show their perspective pro- 
jections vertical. Instead, they will 
converge, in the perspective view, to a 
DVP (down vanishing point). By Prin- 
ciple 2, the DVP of Fig. 14 is the point 
where a sight line, parallel to the ver- 
tical line-set, pierces PP. The two 
views of this piercing point give DVP 
in Fig. 14. The end view is at II' where 
the line (SP)*P pierces P, and the 
front view is on the horizontal from II' 
and directly under ( SP T ). 

As far as the actual perspective pro- 
jection is concerned, the type first to 
be used here in the explanation of this 
advanced, yet highly important, prob- 


lem of three-point perspective is ori- 
ginal with the author and represents 
a simplification over previous methods 
in points of time required and the num- 
ber of complete lines necessary. This 
is due largely to the fact, that the PP, 
in the top and end view, has been made 
an edge view. This, of coui’se, requires 
a sloping HP and GP, since the angle 
between either of these two and the PP 
is, in this particular instance, 45 deg. 
If the UP and HP are kept horizontal 
and the PP made to slope at the re- 
quired angle, a second type of projec- 
tion obtains. The author's second type, 
although involving a sloping PP. as in 
the former, conventional methods, will 
differ after that by another original 
contribution of the author’s in respect 
to the manner in which the piercing 
points, by the sight lines of PP, are 
obtained. 

When the object has numerous lines 
in its various parallel line-sets, a com- 
bination of Methods 1 and 2 may be 
advisable, although it must be empha- 
sized that the advantage of the combina- 
tion over Method 1 is not great. For 
purposes of illustration, this eombina- 




:. Engineering Sketching, i. 
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lion of Methods 1 and 2 will be used 
here. 

Referring to Fig. 14, the location of 
SP in the top and end views is assumed 
and PP shows in all views as an edge, 

i.e., it is perpendicular to the plane 
of the paper. Obviously, GP and HP, 
which are parallel planes, will slope up 
and right in the end view and their in- 
tersections with PP will he the lines 
GL and HL, respectively. The inter- 
section of the plane T, containing the 
top of the box, with PP gives the line 
T. This is the line in PP from which 
the horizontal lines in the top of the 
box, containing lines like -IB, will be 
drawn in perspective to either the LVP 
or RVP, as for M (LVP). Perspective 
of corresponding lines in the bottom 
of the box will be drawn from GL. The 
determination of LVP and RVP, by the 
author’s type of projection, is obvious 
and represents no new procedure as 
would be occasioned by use of previous 


Fig. 16. Three-point perspective (front 
plane) by Methods 1 and 2 (both Type 1 ) wi 


conventional methods. Outlining the 
complete projection : 

1. Locate LVP, RVP, and D VP, as 
shown. 

2. Locate the perspective containing 
AB, i.e., M(LVP), as shown. 

3. Locate .-l 1 ’ on it(LVP) by using 
the vertical from .V, which was found 
as the piercing point of PP by the sight 
line (SP)*A. Check this location of 
A v by using the end view and Method 
1. Similarly, locate B‘‘. 

4. Draw A 1 ' RVP and B v RVP. 

5. Find C p on B r RVP by using a lino 
from Q, which was found as the pierc- 
ing point of PP by the sight line 
(SP) T C. 

6. C is where line C*(LVP) inter- 
sects the line A p (RVP). (Check this 
location with Method 1 or 2.) 

7. Find I' v by Method 1. Check to 
see that it lies on B r (DVP). 

8. G p is the line of intersection of 
line F r (RVP) and C T (DVP). 


edge behind picture Fig. 17. Three-poin 


9. Remaining points can now easily 
be located and the complete bird’s-eye 
picture determined. 

Notice in the above outline of proce- 
dure for Type 1 how the basic starting 
points for the various important phases 
of the perspective development, points 
like -l 1 ' and E r , were really found by 
Method 1, and from these points how 
the VP's were checked, if not located. 

Methods X and 2 are again combined 
in Fig. 15a, but the perspective pro- 
jection is now of Type 2, since the PP 
is sloping at 45 deg. in the end view, 
and GP and HP are the horizontal 
edge views. All other conditions, like 
the location of SP, arc the same, as in 
Fig. 14. The outline of the procedure, 
by which Fig. 15a is obtained, is as 
follows: 

1. Locate the top views of the object, 
SP, HL, etc., using end view informa- 

2. Draw (HL) V at 45 deg. to PP from 





/mmee/fafe 
Converse 




the point where a horizontal through 
(SP )* pierces PP. Also locate anil 
draw DI) and GL. 

3. Locate LI P. fil'P, and DVP. For 
example, (LVP) r is on (HL) T at a 
point where a horizontal sight line from 
(SP) T , parallel to AB, pierces PP. 
(LVP) r is directly below on (HL) r . 
BVP is found through a line from 
(SP) T parallel to CD; DVP through a 


vertical line from SP, parallel to, say, 
BF. 

4. Find A v by Method 1, i.e., from 
the points in the top and end views 
where sight lines to A pierce PP. For 
example, in the end view, this is (A')", 
which is also on (SP) r A T (top view). 
To find (A'J r , first lay off (SP)* 
(A")" from (SP) T along (SP) r Q. to 
obtain (A' 'j T ; second, a line parallel 



to (BL) T from (A") T intersects 
(SP) r A r at (A') r ; third, a line from 
(A') T perpendicular to ( HL ) T , inter- 
sects a line from (A')”, perpendicular 
to PP, at A‘\ 

5. By using step 4, other points, if 
necessary, can be located by Method 1. 
Method 2 may be combined with Meth- 
od 1 to find the complete perspective 

In three-point perspective. Type 2, 
ns illustrated by this Fig. 15a, the top 
view of the object is not in its normal 
position relative to the end view, as it 
normally is on an engineering draw- 
ing using orthographic projection. To 
draw the perspective from such a nor- 
mal engineering drawing, a piece of 
tracing paper or doth may be laid over, 
superposed, on the drawing and the top 
view of enough of the points, where 
the sight lines pierce PP, may be ob- 
tained on the paper as in the above 
procedure, and ns indicated in Fig. 15b. 
The tracing paper is then moved over 
the drawing so that its (I1L) matches 
(HL) V located previously on the draw- 
ing by laying out, on its end view, PP, 
(SP)*, etc. 

In this matching process, it is well 
to remember not to have the eventual 
perspective overlapping the end view, 
even in part. Note that distances like 
(SP)*(A")* may all be laid off at one 
time along a paper straight edge, then 
all laid off at one time along the line 
(SPfQ, as for A, B, C, and D in Fig. 
15b, so that, by horizontal projection 
the points like (A') T may be located 
all at one time. With the tracing paper 
in this new position, the procedure is 
the same as that outlined above for, and 
as indicated in, Fig. 15a. 

With this procedure, orthographic 
engineering drawings may be used, 
without spoiling them, to obtain even 
the most general common perspective 
on a piece of tracing paper or tracing 
cloth. It affords the means of an ar- 
tistic accomplishment to those with no 
“artistic ability". An important art 
factor now finds immediate and easy 
expression on a rational, exact, and 
technical basis. Those who previously 
could not “get a good likeness” will now 
be able to get the exact likeness, or 
enough basie points to simulate an exact 
likeness, by the above methods. 

Comparison of the various methods 
and types discussed will indicate that a 
combination of Method 1 and 2, Type 
2, and the superposition method of the 
author’s, is in general the best method 
for obtaining a three-point perspective 
from conventional engineering drawings 
using orthographic projection. Although 
Type 1 involves a simple method for 
locating the PP piercing points, the 
top view of the object must be redrawn 
in an inclined position. Type 2 re- 
( Turn to page 368) 
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MANUFACTURING SECTION 

Report of 38th SAE Meeting 



Army member of SAE's aeronautical board, Col. Dave 
Lcngle, chals with Past Pres. Arthur Nutt (left), vice-presi- 
dent and chief of engineering of Wright Aeronautical Corp., 


Mac Short of Vega, society’s newly elected president, and his 
predecessor, Arthur W. Herrington, chairman of Marmon- 
Herrington and a director of Consolidated Aircraft. 


Aviation men focus attention of 
their automotive allies on air- 
craft production, plane testing, 
and engine construction and op- 
eration. Mae Short, of Vega, 
starts his term as new president. 


AS the united automobile and avia- 
iVtion industries continued to pour 
out planes and parts around the clock, 
further evidence of the strength and 
purpose of the alliance between men 


in these once-separated fields was pro- 
vided by the 118th Annual Meeting of 
the Society of Automotive Engineers, 
held this year in Detroit. 

As previously reported, the new pres- 
ident elected for the ensuing year is 
Mac Short, veteran of the last war’s 
U. S. Army air service, former Massa- 
chusetts Institute of Technology in- 
structor, organizer of the Vega Aircraft 
Corp. in 1937, and vice-president in 
charge of engineering of the Lockheed 
Vega combination which produced the 
Hudson bomber. He is the first plane 
builder ever to direct SAE. 

Besides Mr. Short, other aviation 
men elected vice-presidents were John 


G. Lee (United Aircraft Corp.) to direct 
the aircraft division and S. K. Hoff- 
man (Aviation Corp.) chairman of the 
aircraft engine section. 

In his inaugural address the new 
president reminded his fellow mem- 
bers that the cooperation which has 
multiplied aircraft production should 
not be allowed to breed fears of post- 
war competition. “In the main I think 
the airplane companies will continue 
to produce planes, and the automobile 
companies will make cars," he said. 
“Each will stick to the work in which 
he was initially successful.” 

The 1,000 engineers who heard this 
(Turn to page 394) 



Col. T. B. Holliday presents his analysis of 
the comparative efficiency of electric and hy- 
draulic systems. 


In his home city, E. W. Austin (left), chairman of the SAE Detroit section, plays host to 
George T. Mason, president of Nash-Kelvinator Corp., and Carl Breer, executive engineer of 
Chrysler Corp. 
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THE NATIONAL BRONZE & 

CLEVEL 

NEW YORK — HI Broadway • CHICAGO — 188 W. Randolph • DETROIT— Stephenson Bldg. 


AND PERMANENT MOLD ALUMINUM CASTIN 


ALUMINUM CASTINGS 


• Too bad for you, Tojo. You thought it couldn’t 
be done. You guessed wrong. You forgot to 
reckon with the speed and adaptability of Ameri- 
can industry to pitch in and supply our fighting 
men with equipment far superior to that of yours. 
Here at The National Bronze & Aluminum Foundry 
Co., just one of the many thousand companies, 
producing for United Nations' Victory, special 
care is taken to see to it that every casting is of top- 
notch quality. Take this illustration for instance, 
it shows a casting going through rigid X-ray 
inspection. And when X-ray inspection is neces- 
sary, it receives the same minute care taken in all 
other operations in the production of National 
Sand and Permanent Mold Aluminum Castings. 
Bye-bye, Tojo! 


FACTORY 

MAINTENANCE 


Proper Care 
of Compressed 
Air Plants 

By ED C. POWERS 


Compressors of all types have such an important 
part in all industry today that the WPB has 
allocated their purchase and production. Points 
covered here by a member of the Institute will 
help you get more out of your compressors. 



'« regularly 
s luffing box packing thoroughly with oi 


Fig. 1. Cross section of 





JX the care of the units of a eom- 
Inics. intercooler, aftercooler, and re- 

must be observed for ellieient results and 
long life of the equipment. 

When starting u new compressor, or 

time, sec that the crankcase is thoroughly 
cleaned of grit and foreign material and 
that it is filled to the proper level with 
oil. Cylinder lubricators should he clean 
and filled with oil suited to cylinder 
lubrication. Never use kerosene, gaso- 
line, or other volatile petroleums, to 
clean valves and cylinders. They have 
caused explosions on subsequent opera- 
tion of the compressor. Their use should 


be prohibited. In cleaning, be careful of 
lint deposits which may clog oil lines. 

Above all, make certain that the intake 
line has been blown out and thoroughly 
cleaned of dirt, welding shot, scale, and 
grit. Many new compressors have had 
their valves and cylinder walls badly 
damaged by sucking in such material. 

To make sure that all parts arc clear 
before starting, the machine should be 
turned over a few times by hand. If 
the source of power is steam, drains on 
steam cylinder and steam pipe above 
throttle must be opened to clear the con- 
densation. Power should be turned on 
gradually. With steam, the throttle 


should be opened slightly to heat cylin- 
der. After this, it may be opened enough 
to turn over the compressor slowly. With 
single crank type, it will be necessary to 
bar it over beyond dead center. 

Careful check of bearings and oil sup- 
ply is required during first few hours. 
It is good practice to run in a new 
machine with compressor valves removed 
to allow breaking in under no load. 
After several hours operation they may 
he replaced, making sure the jam screws 
hold the valves securely seated. Pressure 
should be built up slowly. 

Stuffing box packing needs thorough 
oil saturation. If soft packing is used, 
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needs 


its tail surfaces— 


its small electric motors are essential too! 



Electric accessory motors are almost as important 
to today’s military aircraft as tail surfaces or land- 
ing gear. For example, Bodine aircraft motors are 
widely used in modern bombers to operate de-icers, 
anti-icers, trim tabs, fuel pumps, transfer pumps, 
propeller featherers, and many other accessories. 

These reliable motors are built to Air Corps 
specifications, and meet or exceed requirements for 
light weight, dependability, and quality construc- 
tion. Armatures are dynamically balanced to 
eliminate vibration and wear. Commutator leads 
are swaged, in addition to being soldered with high 
melting point solder. This extra care in manufac- 
ture makes Bodine motors extremely reliable in 
operation. Why not ask Bodine engineers to specify 
the correct motor for your needs? 


Bodine Has Been Supplying Industry With High Quality Fractional Horsepower Motors Since 1905 
Bodine Electric Company, 2274 W. Ohio Street, Chicago, Illinois 



BODINE 

FRACTIONAL HORSEPOWER MOTORS 
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America’s rapid rise in air power involves two fundamental 
factors — better planes and better pilots. The superiority of 
our pilots is assured by the careful training each pilot 
receives. It is proved by the glorious records of battles 
all over the world. 

The superior pilot deserves a superior plane — and America 
is giving it to him. In the engineering department ... in the 
laboratory ... in parts manufacturing ... on the production 
line . . . there is a continual effective drive for improvement. 

Vickers Hydromotive Controls play an important part in 
giving American pilots superior planes. These high pressure 
hydraulic controls are admirably suited to air needs. They 
Engineers and Builders of Oil 
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are sturdy, dependable, insensitive to shock and vibration, 
yet light in weight. They are instantly responsive, accurate, 
and easily adjusted. 

You will find Vickers Hydromotive Controls on many war 
planes also on many machines used to build war planes. 


VKKERt 

incur p orated 

1462 OAKMAN DLVD., UETItUIT, MICHIUAN 

men! Since 1921 
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Equip 



. ... IS TOUGH ON HOSE LINES 


A EROQUIP has met the low temperature chal- 
1 lenge. First, in the factory, then in the field. In 
our own laboratory, we researched this problem at 
temperatures as low as — 70° F. 

At (censored), combat planes were grounded for 
winterization. Aeroquip met this sub-zero challenge 
with new Aeroquip low-temperature hose and Aero- 
quip detachable hose fittings. Planes were fitted 
with new hose lines tailored on the spot — a fast, 


emergency field service which sent them back into 
fighting service without delay. 

Aeroquip detachable hose fittings simplify field 
base replacements by reducing the thousands of 
combinations of sizes and lengths of hose lines to 
dozens of fittings and sizes of hose. These detach- 
able hose fittings are instantly re-usable with new 
Aeroquip hose for hose line repairs. These are fight- 
ing advantages for our air forces. 



A SPECIFY 

\EROQlllP 


HOSE LINES 

SELF SEALING 

COUPLINGS 


Toronto, Canada 


AEROQUIP CORPORATION 

JACKSON, MICHIGAN, U. S. A. 
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, WITH GUIBERSON LIGHT WEIGHT DIESEL 


SAVE FUEL 

POWER 

IN TANKS • IN PLANES • IN SHIPS 




Poison ... and antidote 


Each weapon in war has its match, 
or foil. 

Sub and blimp. Tank and tank- 
buster. Minelayer and minesweeper. 
Aircraft and A. A. gun. 

Yet they all have one thing in com- 
mon. Being mobile mechanisms, they 
operate with revolving shafts and 
gears that turn on anti-friction bear- 
ings. Without such bearings there 


could be no ease of movement, no 
“fluid" flow of power, no sustained 
performance. Friction would freeze 
motion. 

And since “nothing rolls like a 
ball,” engineers use New Departure 
ball bearings for thousands of instal- 
lations ranging from tiny precision 
instruments to the transmissions of 
mighty tanks — as well as for the 
machines that make them. 


New Departure is making bearings 
by the millions. In fact New Depar- 
ture has a major responsibility in 
the whole ball bearing war produc- 
tion program. 

And we are looking forward to the 
day when these ball bearings will 
again be available for peacetime pur- 
poses in even higher quality because of 
the lessons of wartime production. 

New Vepcvitute 

THE FORGED / STEEL BEARING 
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Aircraft Steel Tubing 

Standard Sizes and Purchasing Instructions 


-’TOB mills have made a thorough study, for 
quite a period of time, of the various tube 
sizes which they have been asked to make. As a 
result of this study, it was found that the most 


common sizes are limited to 205. including tubes 
up to and including 3 diameter. Users should 
make every attempt to order aircraft tubing ac- 
cording to the tables of standard sizes, attached. 



Aircraft Tubing Purchasing Instructions 


In an effort to facilitate the placing of orders 
for steel tubing (welded and seamless) used in 
connection with the manufacture of aircraft and 
to help eliminate delays due to lack of sufficient 
information, the following should be carefully 
studied and the applicable data made a part of 

(a) Size must be indicated by only two dimen- 
sions (O.D. or I.D. and wall or O.D. and 
I.D.) Standard sizes of aircraft tubing 
should be ordered whenever possible. See 
attached lists of tubing industry standardized 


<1>) 

(*> 




(o) 


Grade (steel analysis and temper). 

Specify random lengths wherever possible. 
Also state finished part length. This may 
enable the mill to ship tubes which might 
otherwise be rejected because of length va- 

Fnrnish drawing of finished part when tubes 
are to be machined on O.D. or I.D. or both. 
If drawing is not available, state finished 
dimensions after machining. In specifying 
the rough tube size, eccentricity, decarburiza- 
tion, and the sequence of machining opera- 
tions must be considered. 

When tubes are to be deformed (bent) or 
otherwise specially treated, furnish the mill 


with full information so that correct temper 
will be supplied. 

(f) Stipulate government (A-N) or AMS speci- 
fications wherever possible, and do not make 
“commercial” references because they may 
be misleading. Where AN OR AMS specifi- 
cations do not cover requirements adequately, 
tubing manufacturer's standards, as outlined 
in American Iron & Steel Institute's Steel 
Products Manual, Section 18, will apply. 

(g) Following data are to be indicated and 
grouped together on every purchase order. 

Preference rating 

Contract number 

Group classification (see general prefer- 
ence order M-21). 

Identifying S-U number (Scheduling Unit 
Form 18). 

Statement that delivery requested is not 
in anticipation ot actual requirements. 

(h) Indicate destination and routing of material. 

(i) Indicate whether or not government inspec- 
tion is required and at which point this in- 
spection will take place. 

(j) Specify number of invoices and test reports. 

(k ) On welded tubing, specify inside flash con- 
dition if this is not covered in the particular 
specification to which the material is ordered. 
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Aircraft Steel Tubing 

Specifications and Definitions 
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Review of Patents 



Airplanes 

make “duds” of cardboard heroes 


on the fall of Mussolini, 
lip of Africa, look like the key to that di 


y about the end of Hitler begins with a prediction 
> Europe. American planes, poised on the 

las been getting ready for that fateful day for years 
it of aircraft piston rings, 

i great sewing machine builder become a ring mu^er. 


- r KOPPERS 

(the industry that serves ali industry) 



across ike Ticif/c 


One of this war's most dramatic stories started when a 
take-off accident damaged the octant of this Flying 
Fortress. Hours later, off course, hopelessly lost and gas 
exhausted, its pilot landed it and the crew of seven on 
the open sea. 


Packed into three little rubber "doughnut" life rafts, 
they floated for J weeks catching rain for water, and a 
fish or two for food, battling sharks, storms, hunger and 
thirst with unbelievable fortitude. One raft made land. 
A PT boat picked up the second. 



A Kingfisher Navy observation plane spotted the third — 
3 men aboard. With room for only one in the cockpit, 
the others were lashed to the wings. The Pratt and 
Whitney Engines (equipped with American Hammered 
Piston Rings) taxied the overloaded plane across many 
miles of the Pacific to safety. 


Workers in the foundry, the shop, the inspection de- 
partment, all know that someone's life may depend upon 
each ring they make . . . which helps explain why every 
ring delivers that all-important last ounce of effort in 
time of need. Koppers Company, American Hammered 
Piston Ring Division, Baltimore, Md. 



American Hammered 
Piston Rings 


KOPPERS 


( THE industry THAT SERVES All industry) 


Consolidated Subcontract 
System 

Coordinates Schedules 

By HOWARD G. GOLEM 

Supervisor of Subcontracting, Consolidated Aircraft Corp. 




SUBCONTRACTORS 

SECTION 


New approach to work dispersal combats ever-present 
problems of manpower and material. Growth and possibili- 
ties of company-owned "feeder shop" operation explained. 



ers, rudders, elevators, gun turrets, complete outer wing 
panels, wing tips, ailerons, llaps, leading edges, bomb doors, 

bunks, tallies, galley equipment, and plastic plywood parts. 


R mnnd for aircraft by our armed 
forces, the vast problems of subcontract- 
ing are literally just beginning to arise. 
Most larger aircraft companies are ex- 
hausting the supply of manpower in the 
immediate vicinity of their plants and 
are utilizing all available plant space 
for present mass production. The only 
answers to this are subcontracting and 
the use of feeder plants located in out- 
lying districts, operated by the com- 
pany. The feeder plant system is just 
beginning, and its full possibilities can- 
not at this time be evaluated. Steps 
which Consolidated has taken along this 
line will be discussed later in this article. 

In view of the present expansion, the 
main problem is to displace manpower, 
material, machinery, and tools from the 
prime contractor’s plant. Elimination 
of one department means room -for ex- 
pansion of another within the plant. 



Consolidated subcontractors ore located in all parts o( the United States. Prominent is 
Ryan Aeronautical Co, which, in addition to subcontracting, is also important prime con- 
tractor producing training and combat planes. Importance o( subcontracting i- emphasized 
by this view ol Ryan's modern plant devoted exclusively to manufacturing exhaust systems 
for leading United Nations aircraft. 
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"EATER" 



of expectations. 
Aircraft and Aircraft 


developments. Specific 
applications in present-day planes include spark control, engine 
mounts, trunion bomb site mount, shaft and assembly door control, 
fuselage, stabilizer frame and many others. 

In addition to meeting strict military specifications, Ostuco 
seamless steel tubing must fulfill engineering and production re- 
quirements as to O.D. and I.D. Dimensions, wall thickness— as 
well as machinability and heat treating where these conditions are 
desired. Even with today’s increased demands and accelerated pace 
Ostuco maintains its long-established high record of acceptability. 

All roll! SCRAP INTO THC FIGHT 


THE OHIO SEAMLESS TUBE COMPANY I 


THE 


BIRD IS 

THAN YOU'D VHINI 
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SUBCONTRACTORS 

SECTION 


Men and Machines 
Available for War Work 
Production facilities — plants, precision 
tools, and skilled operators — are avail- 
able to further the war effort. To 
bring prime and subcontractors to- 
gether, Aviation offers this clearing- 
house of information. Address inquiries, 
with reference to accompanying key 
number, to Aviation, 330 W. 42nd St., 
New York, 

Plastic Work S-144 

Eastern New York state manufactur- 
er has additional production facilities 
available for coating, impregnation, sat- 
uration, and bonding of fabrics or 
papers with oils, lacquers, or resins. 

Precision Machine Facilities S-145 

Philadelphia -area machine shop, cur- 
rently employing AO skilled machinists, 
has machine facilities open. For the 
past two years this company has de- 
voted 100 percent of capacity to pro- 
duction for both Army and Navy Air 
Forces and is recipient of War Pro- 
duction Board Award of Merit. Ma- 
chine banks having open time include: 
Automatic screw machines up to 1J in. 
dia. ; hand screw machines up to 1£ in. 
din.; turret lathes up to 2J in. dia.; 
turret lathes — chucking up to 15 in. dia.; 
bench lathes up to 9 in. dia.; engine 
lathes to 18 in. dia.; milling machines, 
power fed up to size No. 2; and hand 
milling machines up to size No, 1. 

Exacting Woodwork S-146 

West Coast propeller plant, CAA 
and AAF approved, producing wood 
propellers, test clubs, aircraft flooring, 
etc., can take additional contracts such 
as wing and tail tabs and similar work. 
Principal equipment items include: A 
132 in. profiling machine; a 125-hp. 
engine test block mounted on chassis; 
double and single spindle shapers; one 
light and two heavy drill presses; a 
heavy and a light band saw; an arbor 
saw; a DeWalt variety saw; a 12 in. 
joiner; large and small routers; one 
belt, one roller, one vibrator and three 
disk sanders; three balancing stands: 
two glue presses, 4x8 ft. and 1.6x9 ft.; 
complete spraying equipment; five 50 
in. and two 100 in. snrfacc plates, com- 
plete with tool, posts, and equipment; 
complete carving tools; and riveting 
guns, cutters, punch presses, and sol- 
dering equipment. 



Deliveries on schedule! That is 
the solemn obligation of all Ameri- 
can war product manufacturers. 
We here at Aircraft Mechanics. 
Inc., are grateful that our deliv* 
eries meet that requirement. 


Intricate aircraft forgings — 
welded tubular assemblies . . . 
these and other highly necessary 


aircraft manufacturers. And — 


AIRCRAFT MECHANICS 

INC. 

Colorado Springs, Colorado 


DEPENDABILITY 


tms 
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• More than five years ago, a world famous flyer came into the ROMEC 
offices to tell us how proud he was of his ROMEC FUEL PUMP. This 
pump had been around the world twice on the same motor without 
even being dismantled. 

With such a background of manufacturing experience, Romec was well 
prepared to play an important part in aviation progress. Progress that 



W E HAD JUST ABOUT CONCLUDED it 
was safe to say that the aviation 
industry was here to stay when the poli- 
ticians re-discovered it. 

Now we wonder. If this “Freedom of 
the Air” business turns out to be a 
really good, permanent political football, 
there's no telling where the men who 
build the planes and the men who 
operate them will get eaught. 

As the Haggard Manufacturer said 
to the Haunted Airline Operator, "It 
will be okay if they let it go with a few 
new ‘globaloney 1 and ‘luce-talk’ contribu- 
tions to the nation’s vocabulary, but if 
these self-appointed 90-day ‘experts’ 
decide to take over, I’ll give you half 
my padded cell.” 

Got room there for another guy who’s 
been in the business 15 vr. but still 
doesn’t consider himself an expert? 

• Miracles still happen. Other day a 
man went into Washington's famed 
Pentagon building, talked to three offi- 
cers in three different places, and then 
got out — not only the same day, but the 
same morning! At 11:45 a. m. to be 
exact. He’s had several offers, but is 
waiting to see if Congress raises the 
$25,0U0-a-year salary limit to see if it’s 
worth while. 

• Speaking of the Pentagon — as who 
doesn't who’s been to the Capital — we 
thought those zoot suited escorts you 
follow around there were to keep people 
from getting lost. But no, they’re part 
of the rules; no one without an em- 
ployees’ pass goes anywhere in the 
building without one. 

We found out the hard way. Having 
learned to navigate from a particular 
office to an exit, we blithely started to 
play guide for ye editor and our pub- 
lisher. No escort — bing, we land in the 
hoosegow. 

Still think it’s because their faces 
aren’t so open and honest as ours, but 
who’s going to tell his bosses that? 

• A rather widely known aeronautic 
“expert” whose chief claim to fame was 
built on a book largely devoted to tell- 
ing how lonsy the American Air Forces 
arc is now quoted by an English news- 
paper as advocating that we scrap all 
American fighter planes and build noth- 
ing but a single well known British 
type. Although that British type is one 
fine fighter, the only guys we know 
who’d really like the author’s idea are 
Hitler, Hirohito, and Mussolini. Only 
thing they’d like better would be for us 
to use the author’s ships — they’ve never, 
so far as we can determine, got beyond 
the “artist’s conception” stage in the 
pages of his book. 

• The American pilot in the Grumman 
Wildcat had everything on the Jap in 


the Zero — except ammunition. He'd al- 
ready been in a fight and had used 
it all. But as the Jap headed right for 
him, firing, he decided he’d get one 
more son of the rising sun by crash- 
ing head-on and going down too. 

The Jap started to turn first — but 
not soon enough. His wing had just 
gone up when they hit. It was a ter- 
rific crash, and when the American 
looked back he saw the Zero wing flut- 
tering off in one direction, the rest of 
the ship and the pilot spinning sea- 
ward. The leading edge of his own 
left wing was bashed in; it had a lot 
of new dihedral and cockeyed sweep- 
back that Grumman engineers never de- 
signed into it. But it was still on. And 
it stayed on while he flew back to his 

“Of course,” said the man who told 
us, “he had to land kind of fast and he 
ground looped.” 

He can land it wide open if he wants, 
mister. We’ve still got a good pilot, 
some spare parts, and the knowledge 
that the guys and gals at Grumman are 


— == 

SIDE SLIPS 


still turning out plenty of ships which 
arc just ns rugged as the one that 
brought him home to fight again. 

• It certainly is nice that spring's 
reaching a well known fighter plane 
plant. One wag in the final assembly 
area has been complaining to his fore- 
man about the cold. Says they open 
the doors so often to shove finished 
planes out that he’s been frozen all 
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Postwar Preview 


Of European Airways 


By MAURICE A. GARBELL, D. Sc. 

Member, International Research Committee for Motorless Flight 

Food for thought is the network of potential routes designed to speed 
rehabilitation of continent and assume ultimate peace-time role. 


HP hrocghout the United States, plan- 
I ning in the “twenty-fifth hour of 
the day and on the eighth day of the 
week” has transcended the stage of dis- 
cussion. Far from retarding produc- 
tion dedicated to the immediate war 
effort, constructive thought projected 
into the future creates the stimulating 
pause which enables the man behind 
the man in the cockpit to steer a stead- 
fast course while “on instruments 
through heavy thunderclouds.” 

It is reasonable to conjecture that 
the present conflict will lead to a col- 
lapse of the Axis on the European 
scene, which will initiate a period of 
reconstruction in Europe while the 
Struggle in the Western Pacific enters 
its decisive phase. Japan, in spite of 
heavy shipping losses and other diffi- 
culties, will, we assume, have been able 
to organize and exploit at least part of 
the victims of her aggression. It will 
then be imperative for the United Na- 
tions to shift their military power with 
the greatest possible speed to the Pa- 
cific theater of the war. 

The reconstruction of Europe must 
therefore be achieved rapidly and eco- 
nomically in order to eliminate a con- 
stant risk of further drain of energy 
through internal and external explo- 
sions on that Continent during such a 
critical period for the United Nations. 

Our training of a future corps of 


governors, technical advisers, and po- 

diate reconstruction of the European 
continent does not come as a surprise 
to those who recall that, after World 
War I, open warfare raged throughout 
certain parts of Europe for at least 
two years (1918-1920) despite the offi- 
cially concluded peace. Apart from the 
human considerations for the welfare 
of the hundreds of millions of home- 
less and suffering Europeans, the Con- 
tinent must be reorganized rapidly and 

Atlantic rear and to gear European 
industrial and agricultural production 
to our own war efforts in the Pacific. 

Air transportation’s role in such a 
program of reconstruction and reor- 
ganization needs no discussion. Air 
cargo has become a vital element in mili- 
tary and logistic operations. Equally, 



if not more important, is air transpor- 
tation of essential military, technical, 
and political personnel. 

With all due respect to our valiant 
Allies among the Continental Nations 
beside whom we are fighting on land, on 
and beneath the sen, in the air, and 
“underground,” we must anticipate a 
rather indifferent or perhaps hostile 
attitude of many Europeans toward an 
American-British-Russian effort to re- 
build Europe. Our lines of communi- 
cation in Europe will have to be immune 
to sabotage and able to function under 

or man-made catastrophes, such as 
floods, forest fires, etc., and under the 

This means, of course, that a system 
of European airways will have to be 
established and maintained. A specu- 

is attempted in this article. 

The prewar airways of Europe, de- 
spite a few transcontinental and trans- 
oceanic lines, were primarily based 
upon short-range luxury transportation 
between important cities of the Con- 
tinent. Meteorological assistance . was 
good, but instrument flying was limited 
by the non-existence of radio range 
stations and the insufficiency of airway 
traffic control which was, at best, spotty. 
Political difficulties added numerous 
other problems to the complications of 
prewar air traffic in Europe. 

The new European airways system 
will be essentially of global and trans- 
continental character, similar to that of 
the Americas. Europe's key position 
as a crossroads will be accentuated in 
the event of a prolonged Pacific con- 
flict. Our accompanying map illustrates 
(Turn to page 337) 
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don’t let faujty ins pection 
cause you to scrap 
good parts . . . 




- SHEFFIELD .. 

DAYTON, OHIO, U. 5. 


It has been repeatedly found that close 
tolerance ports rejected by fixed size 
gage inspection were quite often within 
limits when checked on a Visual Gage. 
In other cases, ports accepted by the 
fixed size gage are rejected by this 
more precise gaging instrument. The 
difference is the human factor— skill- 
experience— temperament— health. 


Sheffield Gaging Instruments remove 
the human factor and in addition pro- 
vide greater precision and faster in- 
spection all at lower inspection costs. 
Write for Bulletin No. 43-1 describ- 
ing the Visual Gage, the Precisionaire, 
the Electrichek, ond the Multichek. 
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Shifting Prospects For 
Airline Revenue and Profits 


AIR TRANSPORT 


New light has been thrown on air carrier securities position by 
analysis of effect of excess profits tax— overlooked by many investors 
— possibility of fare reductions, mail pay cuts, and war contracts. 


W all street and the investing pub- 
lic generally have been so en- 
chanted with the future growth possi- 
bilities of the domestic airlines — and 
rightly so — that scant attention has been 
paid to the revenue and earnings out- 
look for the next year or so. 

The blunt fact is that the upward 
trend in revenues will not continue at 
the amazing rate witnessed in 1942. and 
increasing tax burdens may cause a 
decline in profits from last year’s peaks. 

This means that the investor who buys 
airline shares at or near the highest 
1942-43 levels is paying the premium 
usually demanded for the so-called 
“growth” stocks and he cannot count 
with any surety on the continuation 
this year, and possibly in 1944, of the 
recent upward climb in revenues and 
earnings. Nor docs it appear that gen- 
erous dividend returns on airline equi- 
ties are just around the corner. 

The airlines achieved unexpectedly 
good results in 1942, but some recession 
is looked for this year by most com- 
petent trade observers. There are, how- 
ever, so many “ifs” in the picture that 
they are not disposed to be dogmatic 
in surveying the outlook. Here is the 
way the situation stacks up at present. 

First take revenues. The huge gains 
registered after Pearl Harbor in pas- 
senger and express traffic have slowed 
up appreciably. And, since the govern- 
ment requisitioned 50 percent of the 
airlines’ transport planes last June, the 
gains in both of these revenue sources 
have been largely in the categories of 
scheduling full passenger loads (today, 
load factors run as high as 95 percent 
at times, whereas 60 percent was con- 
sidered eminently satisfactory before 
the war) and improved methods of load- 
ing freight. Then, too, the express de- 
mand may drop considerably in some 
instances due to changing war produc- 
tion conditions. 

Building construction and plant 
equipment, for example, will be ma- 
terially lessened as the war program 
moves out of the expansion stage by 


this coining summer. There will be less 
need to rush materials, tools, and ma- 
chinery by air express to new war 
plants. Thus the spectacular upward 
curve in express shipments since Pearl 
Harbor appears to he flattening out. 

At the same time it appears quite 
probable that passenger fares will be 
reduced in the near future, cither vol- 
untarily by the airlines themselves or 
through pressure by the Civil Aeronau- 
tics Board. The CAB has repeatedly 
stated, in recent mail rate decisions, 
that the air carriers should give early 
consideration to passenger fare reduc- 
tions. Thus there is the anomalous situa- 
tion where a government agency is agi- 
tating for a cut in fares at a time when 
such a reduction cannot induce more 
air travel because of the limited avail- 
able seat capacity. 

Fare Cuts Possible 

Last year the airlines, in effect, 
boosted passenger revenues by 9 or 10 
percent by eliminating discounts. What 
they are most likely to do now, as a re- 
sult of the CAB pressure, is to make a 
reduction in fares by about that mar- 
gin. Such a reduction — if and when it 
comes — will tend, of course, to lessen 
passenger revenue which is already lim- 
ited by the ban on new equipment. 

Should the government suddenly de- 
cide to make available more transport or 
cargo planes for the airlines' commer- 
cial operations out of the several thou- 
sand now on order, the picture could 
change almost over night. But while 
this is a possibility rating some con- 
sideration, trade observers are not at 
all optimistic that it will be done — 
owing both to the continued critical 
overseas shipping shortage and the 
promised establishment of additional 
war fronts in Europe within the next 
eight months. 

The increase in airmail volume goes 
on at a rather amazing pace and may 
well show a considerable gain this year 
over 1942. But here, too, there is an 
offsetting factor. The CAB has reduced 


airmail pay of most of the airlines. Re- 
ductions for five of the largest domestic 
air carriers aggregate more than $6,000.- 
000. This is in line with the govern- 
ment’s policy of squeezing out the air 
mail subsidy as fast as the airlines 
demonstrate their ability to operate 
profitably without it. 

Turning more directly to the earn- 
ings outlook, one finds that wartime 
taxes have become the paramount fac- 
tor, just as they did two years ago for 
most American business. For several 
years statisticians have taken pains to 
point out how favorably situated the 
airlines have been on the tax question. 
Unfortunately that is no longer true. 
For the first time many of them are 
reaching the excess profits tax brackets. 
The revenue acts of recent years have 
been designed by Congress to aid the 
airlines in buttressing their financial 
positions up to a certain point. But 
now that point has been reached and 
the airlines are finding the excess profits 
tax is about to hit them with a ven- 

This is the way it works out: The 
section of the 1942 Revenue Act deal- 
ing with the airlines (727-h) says in 
essence that airlines are exempt from 
the excess profits tax when their non- 
mail adjusted net income is zero or less. 
In the case of an airline, adjusted net 
income means net income less the line’s 
(1) excess tax credit based on invested 
capital; (2) any cany-over from the 
two preceding years of unused invested 
capital credits; and (3) the usual 
$5,000 specific exemption. 

For example, an airline might have 
non-mail net income of $900,000 and a 
total tax credit of $1,000,000. Ob- 
viously, its adjusted net income here is 
zero or less, so the airline is exempt 
from excess profits even though its mail 
revenue might have been, say, $5,000,- 
000. Thus the airline in this ease would 
have a total normal corporate and sur- 
tax net income of $5,900,000, which 
would be subject to the combined tax 
rate of 40 percent. Federal taxes, there- 
fore, woidd amount to around $2,360,000. 

Now to alter the above example a 
bit, assume that non-mail net income 
was $1,100,000 with the same credit of 
$1,000,000. This would leave adjusted 
net income of $100,000 which, of course, 
is more than zero. In this instance the 
airline would have an adjusted net in- 
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MAKE THEM MORE AND MORE AUTOMATIC 


* * * TO INCREASE THEIR 
FIGHTING POWER * * * * 









White-Rodgers automatic temperature modulation equip- 
ment relieves pilots for greater concentration on fighting 
power by providing completely automatic control of: 


1. Engine cowl flaps (both air and liquid cooled). 

2. Oil cooler shutters or flaps. 

3. Cabin temperature (both super-charged and normal). 

4. Carburetor air temperature. 


Upon request, engineering data will be furnished to manu- 
facturers requiring controls for the above or other temper- 
ature control applications. 


WHITE-RODGERS ELECTRIC COMPANY 


SAINT LOUIS 


MISSOURI 


come of $0,100,000 less the $1,000,000 
credit — or $5,100,000 which would be 
subject to the excess profits tux rate of 
90 percent. Federal taxes would amount 
to uround $4,590,000 That means that 
on a gain of $200,000 in non-mail rev- 
enue, taxes have jumped — by $2,230,000 
in the example cited. 

In other words, if airmail pay is sub- 
tracted from adjusted net income and a 
profit of even le is left, then the air- 
line is subject to the 90 percent tax on 
all income, including airmail, instead of 
just the 40 percent tax. No wonder, 
then, that the CAB pointed out in re- 
cent mail-rate decisions that excess 
profits taxes would cut down airline 
earnings. 

Fact is that an airline conceivably 
can earn more profit for its stockholders 
if its non-mail operations are just at 
the break-even point than it can when 
a profit can be shown from non-mail 
sources. Such companies as American 
Airlines, Braniff, Eastern Air Lines, 
Transcontinental & Western Air, and 
United Air Lines are understood to be 
in, or closely approaching, the excess 

A lot will depend on how the Bureau 
of Internal Revenue interprets the law 
now that this situation is coming up 
for the first time. And it is entirely 
possible that excess profits tax provi- 
sions, as they affect the airlines, may be 


changed in the pending 1943 revenue 
bill if Congress becomes convinced that 
undue hardships have resulted from the 
current law. 

It should also be pointed out that the 
airlines are less favox'ablv situated with 
respect to excess profits tax exemptions 
or credits than the average industry. 
Being one of the youngest American 
industries, albeit a lusty youngster, the 
airlines do not have very large invested 
capital like some of the oldsters — the 
railroads, for example. 

Even so, the airlines invariably choose 
the invested capital exemption base 
rather than the alternative average earn- 
ings base, which is figured on average 
earnings for the years 193(i to 1939. 
While most industries bad fairly stable 
earning power in those years, the air- 
lines generally operated in the red or 

To temper the drastic excess profits 
tax rate, there is a provision in the 
revenue laws permitting a company to 

exemption for two years. Assuming 
that an airline company did not use all 
its exemption in 1941 or 1942, the credit 
presumably could be used as a tax off- 
set this year. However, it has not been 
entirely clear how the Internal Revenue 
Bureau would interpret some points in 
this provision. Should airmail pay, for 
instance, be deducted in determining 


AIR TRANSPORT 


whether or not the credit has been 

lu the realm of state taxation, too, a 
recent decision by the Supreme Court 
of Minnesota has given airline tax ex- 
perts something over which to ponder. 
By that decision. Ramsey County, Minn., 
was permitted to tax the entire lleet of 
Northwest Airlines. The majority opin- 
ion stated that the state has the power 
to tax the XWA fleet “so long as no 
part of it is permanently located in 
another state.” 

This is the first time that a company's 
entire fleet lias been taxed by the state 
in which its headquarters are located. 
The decision brings up the question 
whether or not, for instance, the five 
states over which planes fly (but do not 
stop) on a New York to Chicago air 
route, could properly levy taxes on the 

Here may be the opening wedge of 
state-imposed artificial burdens on air 
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Warren McArthur 
Model Number 225 
Pilot's Seat 
with Upholstery 


LOCKHEED 


DOUGLAS 


martin 


Br ewstei 


“Protecting the brains of the planes” — which must be cushioned against shock and 
fatiguing pressures. That’s Warren McArthur's contribution to the efficiency of our 
fighters in the air. 

Scientific seating — so vital to safety of crew and plane in long dangerous mili- 
tary flights — so paramount to comfort of passengers in commercial transport — is 
now essential equipment in American air squadrons all over the world. 

WARREN /^ARTHUR- CORPORATION 

ONE PA R.K. AVENUE NEW YOFLK. CITY 

DESIGNERS, ENGINEERS AND MANUFACTURERS OF AIRCRAFT AND NAVY SEATING 

PILOT'S • CO-PILOT'S • NAVIGATOR'S • RADIO OPERATOR'S • REAR GUNNER'S • CAMERA OPERATOR'S • FLIGHT 



ENGINEER S • NAVY PATROL STEERSMEN • BOMBARDIER • WARDROOM • OBSERVATION AND TRANSPORT SEATS 




E MEETING the Government's goal of 10,000 planes 
month, improved machining practice has been cnn- 

A recent example is the machining of aluminum and 
magnesium alloys in engine plants, where an entirely 
new cutting coolant is permitting faster cutting speeds 
. . . Texaco ALMAG Culling, Oil. 

Equally suitable for both aluminum and magnesium, 
Texaco ALMAG Culling Oil adequately cools and 
lubricates the cutting tools, prolongs their life, increases 
cutting speeds, steps up output. ALMAG is transparent, 
permitting the operator to see . . . and is non-irritating 
to the skin. 

So effective have Texaco Lubricants proved that they 
are definitely preferred in many other important fields, 
a few of which are listed below. 

A Texaco Lubrication Engineer specializing in cut- 
ting coolants will gladly cooperate in the selection of 
the most suitable lubricants for your equipment. Just 
phone the nearest of more than 2300 Texaco distribu- 
ting points in the 48 States, or write: 

The Texas Company, 135 E. 42nd St., New York, N.Y. 


TUNE IN FRED ALIEN EVERY SUNDAY NIGHT — CBS * HEIP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 



TEXACO Cutting and Soluble Oils 

FOR FASTER MACHINING 


• It is not only the excellence oj an airplane which determines ils effectiveness — 
for the best oj craft, when grounded through abuse or lack oj knowledge, are of 
no use to anyone. The tremendous expansion achieved with the well known 
makes of automobiles was due as much to the organization of supporting service 
chains as to the inherent value oj the product. In this article, one of the first men 
to apply this philosophy to the aircrajt industry makes clear the value and need 
of organized service by the manufacturers. 


. * ± ~~ 

MAINTENANCE 



By ARTHUR L. FORNOFF 

Director of Service, Bell Aircraft Corporation 


Definition: Service Man - 

One whose work is servicing. 

r p YOU don't bemkve it, look it up in 
the fattest dictionary you can find. 
But my advice is never to spring that 
one on an aircraft service man, particu- 
larly one who’s been on foreign assign- 
ment where he has had to work as many 
24-hr. stretches as his tired body can 
stand, often laboring without parts or 
tools to make the parts — intent only on 
getting his company's aiieraft back into 
the aii - . 

Part mechanical wizard, part diplo- 
matic ace, part iron man, part topnotch 
design engineer, part writer of techni- 
cal reports . . . add generous amounts 
of Yankee ingenuity and inventiveness, 


and spice with a balanced sense of 
liumoi - , and you have — the Service Man ! 

But what I want to discuss is the or- 
ganization which has to be established 
and whipped into smooth operation be- 
fore any aircraft company can send 
trained service men out into the field 
and have the most good come from their 
efforts — the most good to the customer, 
Uncle Sam; the most good to the par- 
ent company, which has to draw heav- 
ily upon the knowledge of its service 
men in order to make next year’s air- 
craft better. 

It was recognition of this importance 
of a well organized service department 
to the continued efficient functioning of 
combat aircraft which led to formation 


of the Service Committee of the East 
Coast War Production Council, of which 
I have the honor to be present chair- 
man. With this problem looming large 
on our present horizons, early meetings 
of this Service Committee have brought 
into a new perspective the hitherto am- 
biguous position of service men trying 
to follow up their planes in the field 
without due recognition and authority 
from either their own companies or 
the military units using their planes. 

Taking as an example the organiza- 
tion at Bell Aircraft, the service effort 
has more than justified itself. As shown 
in the accompanying chart (Fig. 1) it 
is a full department of the company, 
on a par with Engineering, Design, 
Production, and Contract. The reason 
for this footing lies in the Service Divi- 
sion’s immense usefulness through its 
compiled records of everything that 
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has happened lo the phi nos iu (he Held. 

In contrast to the departments whose 
function lies within the plant, the Serv- 
ice Division takes over the minute the 
plane leaves the factory. Service tech- 
nicians, trained at Bell by standard 
methods established on experience, fol- 
low their craft all over this country, 
as well as through 25 stations through- 
out the rest of the world. 

It has taken a great deal of work to 
build the system to this point, but con- 
sider the value of the combined infor- 
mation which is always at hand. 

Every day each service man sends in 
his report — from wherever he is, be it 
from the farthest fighting front, and 
by whatever mail runs — covering all his 
company’s planes in the locality. This 
information is broken down into a de- 
tailed analysis of every aspect to lie 
considered. A continual summary of 
this information at the home office makes 
always available a picture of the status 
of all equipment in the field, as well 
as an unbroken record from which trou- 
bles may be analysed and corrections 
undertaken. 

The form reproduced in Fig. 2 is one 
of many breakdown summaries. Take, 
for example, an unduly large number of 
propeller changes at a particular base. 
This calls for an inquiry as to the rea- 
son. We find the service man having 
to replace bearing cones with a newer 
type. A recommendation from him im- 
mediately transferred to the production 


Fig. 2. Form for weekly summary of re- 

ports turned in by company representatives. 
This gives at a glance an over-all picture of 



Fig. 1. Service organization chart, Bell Aircraft Corp. 


line to install the proper new cones 
remedies this fault at its source and 
saves tie-ups in lime and parts sliip- 

A large number of landing gear fail- 
ures at any given station calls for an 
immediate investigation by a specially 
trained technical maintenance service 
representative. On arrival, lie talks 
with the pilots to find out the condi- 
tions of operating, and watches their 
use of the equipment. He may find 
that some are bringing the ship in hard 
nose down at 125 mph., others stalling- 
in, flaps down, at 90. In other words, 
using no proper standard procedure 
suitable to the equipment — and every 
model has its own peculiarities, requir- 
ing treatment designed especially to 
cope with them. 

In a case of this sort lies the service 
man’s most delicate task. He will prob- 
ably have to approach the matter indi- 
rectly in this fashion : “We had a situa- 
tion like this at another field, and we 
found a way to remedy it. Here’s what 
we did — ” 

( Turn to page 355) 



Fig. 4. On a jacked up plane, all mechanisms arc studied and put in operation. Complete 
familiarity with every detail of their plane will make these men invaluable when it comes to 
question, “How can we get her Hying again?” 
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Dynamic Balancing 
In Propeller Maintenance 

By B. J. CUMNOCK, Senior Maintenance Engineer, Braniff Airways 


Diagram and plotting system pro- 
vides means of attaining perfect 
dynamic balance on first attempt 
90 percent of time. Eliminates 
guess work, saves time. 

I T is impossible to remove nil traces 
. of dynamic unbalance during: engine 
overhaul. bitch unbalance varies in 
magnitude due to manufacturing toler- 
ances and different combinations of 
crnnkshnU. damper, connecting rod, link 
rod, and assemblies. Slight changes in 
mounting and even removal and re- 


placement of propeller dome can cause 
unbalance in themselves and must be 
counteracted to achieve smooth engine 

The propeller balancing diagram in 
Fig. 1 shows a systematic method of 
determining the number and location 
ol lead disks to lie added in the hollow 
balancing bolls of propeller hub. 

A small metal vibrometer (Fig. 2) is 
attached to the top of the control col- 
umn. At the speed which causes the 
greatest amount of sympathetic vibra- 
tion in the column, the extent can he 
read on the vibrometer. The latter vi- 
brates from side to side, giving an op- 




tical effect of a “V", of which the point 
is the measure of unbalance. As rough- 
ness increases, this point of the “V"' 
moves down scale, with readings given 

Having determined IliuL unbalance 
exists, it is necessary to find out where 
to place the lead disks for counter 
weights. To distinguish between propel- 
ler blades, each one is wrapped in turn 
with three windings of common adhe- 
sive tape at a point about IS in. from 
tip of blade, thus causing an unbalance 
of known degree and location. Blades 
are run up separately and the reading 
tor each particular blade is plotted on 



the diagram in tenths of inches. Read- 
ings for No. 1 blade are measured on a 
vector vertically up blade, those for No. 
2 along a vector parallel to No. 2 blade, 
and those for No. 3 along a vector par- 
allel to No. 3 blade. A line is drawn 
from the end of the third vector through 
the center of propeller and is extended 
until it intersects the hexagonal hub. 
To the nearest bolt, or bolts, the cor- 
rect amount of lead is added to balance 
propeller. 

Amount and division of this weight is 
calculated according to the scalloped 
graph lines around center of hub. These 
were plotted by use of the formula for 
rotating bodies. Assuming an unbal- 
anced force and assigning a definite re- 
lation between it and a balance bolt 
will produce these outlines, when intro- 
duced in the formula. When a plotted 
(Turn to page 403) 



• Not even in the wildest flights of fancy 
does the winged horse of mythology 
compare to the everyday miracles per- 
formed by the great flying boats of Pan 
American Airways. 

But Pegasus had one advantage! He 
didn't have to fret over the problems of 
supplies, parts, repairs and the myriad 
details of maintenance that make Pan 
American's world-wide operations all 
the more remarkable in their amazing 
efficiency. 

Valspar is quite proud of the fact that 
this far-flung airways system uses cer- 
tain Valspar Val-Aero finishes at its 


bases in New York, Miami and Rio de 

In its uninterrupted use of these fine 
finishes P A A inspections show Val- 
Aero stands up under severest service — 
delivers complete satisfaction in every 

What Valspar Val-Aero Finishes do 
for P A A — they can do for you. 


Valspar 



A complete line of dependable Aircraft 
Finishes — that meet Government specifi- 
cations. • Valentine & Company, Inc., 11 
East 36th St., New York, N. Y. • Est. 1832 
Makers of the Famous Valspar Finishes 
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7^e DENISON 

ENGINEERING CO. 
1166 Dublin Rd., Columbus, Ohio 
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Britain’s Ground Crews 
Batter Germany’s War Plants 

When the big bombers blast Nazi factories, credit the field MAINTENANCE 

men, the engineers, and the maintenance flyers. It’s their work 
that makes possible the continuous pounding of Germany 
by heavy craft, such as the "Lancasters." 



■ i yes to tiik inexperienced eye tin* 
111 Lancaster, Britain's newest mul 
fastest large four-engine bomber, looks 
good and is good. It is not only fast, 
but also extremely maneuverable, in 
spite of ils size and weight. Fully 
loaded it weighs 00,000 lb. Its spun 
is 102 ft., length 0!H ft., and it stands 
20V ft. high. The vast Immb bay can 
carry well over six Ions of bombs, 
which is bad news for Oerniany’s war 
factories. 

In Combat, the Lancaster can give a 
good account of itself. This was signi- 
ficantly proved by the reluctance of 
enemy fighters to engage Lancaster 
bomber formations of the RAF flying 
by daylight to Milan and Le Crctisol. 
These long range daylight missions are 
without lighter escort. The trick of 
living m light formation, learned from 
American crews, helps solidify the dc- 

Eight Thousand Rounds a Minute 

Normally, a Lancaster carries three 
power-operated turrets, which can bring 
guns to bear on any target within a 
wide range in a matter of split seconds. 
These turrets give the Lancaster a total 
armament of eight 0.303 col. Brown- 



ing machine guns, firing over 8.000 
rounds per minute. An additional 
power turret can he lilted to the under- 
side of fuselage, bringing the total ar- 
mament to ten machine guns. 

(Tarn ta /)««;« 3119} 
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STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA., BOX (23 • BRANCHES: BOSTON • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 


AVIATION, April, 1943 



EAL’s Ilcduclion Gear 
■temover 

• Hydraulically operated fitting in 
use at Eastern’s engine overhaul 
shops for pulling reduction 
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Crankahnfl Alignment Jig In American Shops 

• Crankshaft bearers are standard, but this special instal- 
lation design was worked out by Elmer Dougherty, of 
American Airlines. Micrometer gage, which gives read- 
ings to .0005 in. is attached to a brace which swings away 
from checking position to allow installation of crankshaft. 
Height adjustment is afforded by threaded collar on 
bearer. Clamp at right, with a similar one opposite, holds 
shaft for checking master rod bearing. All mounts are 
fastened to a heavy steel bed for permanent accurate 
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VICTORY’S MARGIN MAY BE FEMININE 


Long since have we given up the idea 
that men alone can both fight and supply 
a global war. Clearly is this visible at 
Solar. Increasing numbers of women work- 
ers are assuming increasing importance 



in the production of "anti-monoxide" ex- 
haust systems for the fighters, bombers and 
cargo airplanes of the United Nations. 
Well may it be said that on the production 
line. Victory’s margin may be feminine. 


EXHAUST SYSTEMS— 


SOLAR AIRCRAFT COMPANY * SAN DIEGO, CALIFORNIA 
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Norway’s unconquerable warbirds 


These are the deadly Northrop N3 Patrol Bombers 
with which the Royal Norwegian Naval Air Force for nearly two years 
has helped to hold the Nazis on our North Atlantic sea border 


B y mid -JUNE in 1940, the Nazis had 
overrun all of Norway. And we here 
at Northrop had just begun work on a 
new patrol bomber for the Royal Nor- 
wegian Naval Air Force. 

Quit? Not those fighting-hearted 
Norse! Teaming up with the RAF, they 
established “Little Norway” in Canada ; 
ordered us to rush completion of these 
Northrop N3-PB’s for combat use in 
the Far North. 

The job, from preliminary sketches 
to the first bomber off the line, took us 
exactly nine months and one day. 

We’re particularly proud of that rec- 
ord, for the N3-PB is a favorite with 
Northrop men and women. Not just be- 
cause this hard-hitting bomber is the 
world’s fastest military seaplane. Nor 

m 


because she can pack 2000 pounds of 
bombs or a torpedo with equal grace. 
Nor is it because she can throw more 
lead than many a four-motored bomber. 
What pleases us more than any of these 
virtues is her sturdiness. 

Battered for nearly two long years 
by North Atlantic winds and waves and 
storms, with vast distances their every- 
day assignment, these swift petrels of 
Norway’s Royal Navy have proved as 


tough as the Vikings’ sons who fly them. 

In battle, the Northrop N3 Patrol 
Bombers have shown their strength, 
too. They have sent to the bottom more 
than their share of U-boats. They are 
reputed to have taken part in the epic 
chase of the Bismarck. They have driven 
back giant German bombers. 

We hope you’ll pardon a manufac- 
turer’s pride in relating all this to you, 
for the Northrop N3-PB is just one of 
a number of American-built warplanes 
that have helped to set the pattern for 
victory. (You can help to shape this 
victory pattern more swiftly by buying 
War Bonds in increasing numbers.) 


h 


NORTHROP AIRCRAFT, Inc. 
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Used by TWA 

Artificial Horizon Calibration Fixture 

• Simplified swivel fixture enables calibrating mechanic to 
keep mechanism of artificial horizon fully under control at 
all times. This is very necessary while horizon is being 
upset for the purpose of checking bar settling times from 
the different displacements which are necessary. TWA 
personnel report this unit to he one of the most used 
fixtures in the overhaul shop. 



is secured by pin through bolt hole. Pressure applied by 
jack forces the frame down, separating tire from flange 
without damage to either. Developed from suggestion 
offered by Bill Pitt, United Air Lines mechanic, and in 
standard service in United system. 



• Detailed drawings of portable engine test stand, designed 
by W. L. Anderson, Superintendent of Engineering at Chi- 
cago & Southern. This is the stand pictured in article 
titled, “Adapting Assembly Line Technique to Engine Over- 
haul,” page 120, Dec. Aviation. Overhauled engines are 
bolted directly to stand and wheeled to test cell, where they 


are locked in place for run in, saving time and handling. 
Location of mounting holes will be found in Continental 
Operating and Maintenance Manual of Model W670, series 
6A & MA, p. 41, Fig. 15. Perspective drawing is not to 
scale, drawn merely to show position and inter-relation of 
braces not visible in dimensional sketches. 
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the modern air 
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Fig. 2. Second stop in gun turret develop- 
ment, in 1933, gave gunner a geared hand 
control over both elevation and traverse. 
Here, gunner moved with his guns, had ad- 
vantage of sighting through the same screen 


Designing Gun Turrets 
As Integral Part of Aircraft 


By L. G. FRISE, 

Chief Engineer to Aircraft and Armament Di- 

Development from hand-operated 
to hydraulic-powered multi-gun 
units is traced by sketches and 
photographs which reveal de- 
sign and construction details of 
Bristol turrets. 

O UTSTANDING POSITION held today by 
Bristol potver-opernted gun tur- 
rets is due largely to the fact that these 
units have from the first, been designed 
by the men who ei’eated the aircraft 
in which they have been proved. The 
benefits of this method — over the alter- 

Fig. 3. First remotely controlled gun opera- 
tion where gunner did not occupy the turret 
proper — a hand-operated gun built into a 
two place fighter. 


native of trying to standardize a turret 
without control over the design of the 
aircraft to receive it — have to be ex- 
perienced to be appreciated. 

The many military' aircraft types de- 
veloped by the Bristol Co., have entailed 
consideration of practically all forms 


of offensive and defensive armament. 
Thus it is perhaps most convenient to 
date our conception of the modern pow- 
er-operated multi-gun turret from the 
first attempts, back in 1930, to enclose 
the gunner and gun, thus removing him 
from the slipstream. 
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FIGHT!! 


with ELECTRICAL SPLIT-SECOND ACCURACY 


NATIONAL’S PRECISION BOMB RACKS AND SHACKLES 
LIGHT WEIGHT ■ LOW CURRENT DRAIN 


NATIONAL MACHINE PRODUCTS 

150 W. Slauson Ave. Los Angeles 









Control^. 




Multiple 


Multiple 


Deflector 






'Totaling 


JhHraT // 

^ Deflector 


elevating 




Bomb 


Figs. 4 and 5. Early hydraulic-operated nose and tail 
gun turrets. These units replaced electric drives designed 
(or a 1932 bomber (which was ultimately developed into 
the Bristol Bombay). Most successful o( the electric drives 
consisted of motor driving a disk from which variable speed 


and reversing friction drives conveyed motion to guns. 
Control was via small “joystick,” but failure to get adequate 
smoothness caused shelving of electric systems until 
recently, when they again began to be used in a field 
dominated by hydraulic units. 
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Cuno Filters Have Flown 6,600,000 Transatlantic Miles 
Since May, 1939 ... on Pan American Clippers 
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THE “FILTER-FINE” STRAINER 


HELPS DETECT ENGINE TROUBLE 


This Pan American mechanic holds the head and cartridge 
assembly of a Cuno Auto-Klean used to filter glycol in heating 
appliances (see diagram below). On the table is also one t r 
four self-cleaning engine oil filters built in as standard equi] 
on the Wright Cyclones which power the big clippers. Pan Am 
maintenance men carefully inspect sludge removed from 
filters for signs of engine wear. If the mechanic finds metal pai 
this automatic warning of engine wear permits repairs to be 
before major trouble develops. Pan American finds this a 
useful additional feature of the filter that "safeguards the fiuk 
that safeguard flight”. 

Glycol heating system on Boeing Clippi 
used by Pan American Airways Systei 
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The B o e in g F I y i n g Fortress 

. .&*** Mr..- h# & {-«y 

ANOTHER PLACE 

WHERE BELDEN WIRE GOES TO WAR 


A familiar figure on battle fronts from the Bering Sea to the 
Mediterranean or the South Pacific, the Boeing Flying Fortress 
has provided a perfect platform for wonderfully accurate, high 
altitude precision bombing. Since Pearl Harbor, the famous 
B-17 has constantly made the “news” with amazing feats of 
stamina and heroism. 

With production more than quadrupled — and an ever increas- 
ing demand for more — Boeing Aircraft Company has main- 
tained in all detail its high standards for workmanship and 
materials. And, here along with thousands of other service-tested 
parts, Belden wire goes to war. 

Back of Belden aircraft wire is a lifetime of experimenting 
and testing — collaboration with aircraft engineers since flying 
was in its infancy. This vast experience makes possible the 
Belden wire that meets today’s needs. 

Belden Manufacturing Co., 4665 W. Van Buren St., Chicago, 111. 



Belden %f E 


Starter, Lighting, and Instrument Cables v v v SPARK PLUG WIRES 
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Messerschmitt 

Me-210A-1 


Latest Nazi fighter-bomber features remote-controlled "blister" 
guns for rearward protection, also new type dive brakes. 


.-M -dL ' 

FLYING EQUIPMENT 


E vidence that Germany’s Luftwaffe 
is attempting to catch up with the 
United Nations iu the field of power- 
operated gun turrets is given in reports 
on the Messerschniitl Me-210A-1, long 
range fighter-bomber. 

Developed from the Mc-110, the new 
craft carries a crew of two, a pilot- 
bombardier and a radio operator-rear 
gunner, and it is designed for use as a 
long-range fighter, dive bomber or 
ground attack craft. Defensive armor 
plating- -with a total weight of approxi- 
mately 900 lb. — is provided for both 
crew and vital parts of the plane. Ar- 
mament consists of two 20-mm. Mauser 
cannon and two 7.9-mm. machine guns, 
fixed in the nose, and two 13-mrn. ma- 
chine guns firing to the rear in remote- 
controlled “blisters”. 

This latter installation is perhaps 
the most interesting on the plane. The 
rear gunner, facing backwards, is seat- 
ed just behind the pilot under the same 
cockpit cover, above and ahead of the 
guns. Aiming through reflector sights, 
lie controls the guns through a pistol- 
like control grip. 

Both guns are mounted in streamlined 
blisters in the end of a drum W'hich 
runs through the fuselage just aft of 
the trailing edge of the wing. Move- 
ment of the pistol-grip engages fric- 
tion bands with either of two small 
drums — revolving in opposite directions 
from power delivered by a lj-hp. elec- 
tric motor — to elevate or depress the 
guns. Movement of the small drums is 
transmitted through a pinion engaging 
a gear which surrounds the gun drum. 

A maximum swing of 70 deg. can be 
accomplished; 35 deg. above horizontal 





Remotely controlled by radio operator-rear gunner, who sits just behind pilot facia;; 
to rear, arc guns on each side of fuselage set in streamlined blisters. Mounting is 
electrically-rotated drum running through fuselage to give maximum of 35-deg. elevation 
and same depression for 13-mm. machine guns. Lateral motion, also limited to 35 deg. 
to the side, is given by similar unit operating within drum. 


and 35 below. Lateral movement of the 
guns is given by a similar friction band 
unit, except that in this ease a gear 
surrounding the drum is attached to a 
gear which, in turn, drives a pinion to 


impart the motion. The guns can be 
synchronized but 2 deg. off center, 
but they can be swung independently, 
however, to a maximum of 35 deg. 
toward the side. 
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BANISH GHOSTS 


WITH THIS NEW 

TRACING CLOTH 


PHOENIX is the new kind of trac- 
ing cloth, proofed against per- 
spiration stains and water marks 
— that bolds erasure scars al a 
minimum. PHOENIX gives you 
clean tracings, in pencil or ink, 
free from untidy "ghosts” that 
reproduce on blueprints! 

An exclusive new process is 
responsible for this amazing per- 
formance, a process which defies 
moisture, and gives PHOENIX its 
unusually durable working sur- 
face. You use harder pencils . . . 
get sharper lines with less ten- 


dency to smudge. Even 6H pencil 
lines show clearly, and repro- 
duce strongly. You don’t mar 
the surface when you erase; 
erased areas take pencil smoothly 
—and ink without feathering. Its 
new white color and its increased 
transparency provide excellent 
drawing contrast . . . produce 
strong blueprints. 

Give PHOENIX your own 
drawing board test. See your 
K&E dealer, or write for a gen- 
erous working sample and an 
illustrated brochure. 






PHOENIX LESSENS 
SMUDGE GHOSTS 

The new improved surface of 


Result: Cleaner tracings 
and blueprints. 

PHOENIX REDUCES 
ERASURE GHOSTS 

Ordinary tracing doths^be- 


PHOENIX has 



KEUFFEL & ESSER CO. 


TRACING CLOTH 


NEW YORK ■ HOBOKEN, N. J. 

CHICAGO • ST. lOUIS • SAN FRANCISCO • 10S ANGEttS • DETROIT • MONTREAL 


for pencil and ink 


As is the ease in the Mc-110, the fixed 
machine guns and cannon mounted in 
the nose are equipped with flash tubes 
(see page 98, Nov. Aviation'), which 
aid in eooling. 

A new “wrinkle” in dive brakes for 
both upper and lower wing surfaces has 
been developed on this new Mosscr- 
schmitt product. Mounted just behind 
the single spar, the brakes consist of 
hydraulically operated parallel perfo- 
rated L-shaped aluminum alloy slats, 
the brake for the top surface having 
three such slats, the lower, four. In 
retracted position, the brakes fit flush 
with the wing surfaces to eliminate drag 


Bird-Proof Windshield 

Protection of pilots against injury 
or even death resulting from collisions 
with flying birds, together with satis- 
factory de-icing, appears imminent fol- 
lowing recent cooperative experiments. 
Numerous injuries have resulted from 
ducks, wild geese, seagulls and other 
birds crashing through windshields, es- 
pecially at night. In at least one in- 
stance, a bird went through the wind- 
shield, the bulkhead, on through the 
length of the cabin, and on into the 
baggage compartment. 

The research to date has produced 
a plastic and glass shield which will 
withstand the impact of a 15-lb. bird 
travelling at speeds above 200 mph. 
The experiments were directed by John 
Easton, chief of the Civil Aeronautics 
Administration’s Technical Development 
Division, and A. L. Morse, chief of the 
Aircraft Development Section of that 


for normal flight. 

The 210A-1 is equipped with two 
Mercedes-Benz DB-601F-1 engines. 
These appear to differ from the DB- 
601E used in the Me-109F lighter only 
through addition of special ducts which 
direct a stream of cool air to the spark 
plug wells and exhaust stacks, the latter 
probably being an attempt at flame 

The plane follows conventional con- 
struction practice, the wings having 
metal spar, ribs and flush-riveted metal 
covering, and fabric-covered ailerons. 
Fin and stabilizer are both metal, but 
rudder and elevators are fabric covered. 


Division. Cooperating were technicians 
of Westinghousc Electric & Mfg. Co., 



FLYING EQUIPMENT 


E. I. du Pont de Nemours, Monsanto 
Chemical Co., Pittsburgh Plate Glass 
Co., and Libbey-Owens-Ford Glass Co. 

Westinghouse developed a special 
compressed air gun with an 8-in. bore 
and 20-ft. barrel into which freshly 
killed fowl are placed, inside flour sacks, 
and shot against test windshields at 
speeds simulating actual flight condi- 
tions. Velocities in excess of 400 mph. 
can be attained. 

One promising type of panel de- 
veloped is made by laminating a J-in. 
sheet of especially prepared polyvinyl 
acetal resin between two panes of senti- 
tempered glass, each $-in. thick. The 
amount of plasticiser used is adjusted 
to provide maximum toughness and resi- 
liency at flight temperatures. The J- 
iii. plastic sheet extends about an inch 
beyond the glass and is bolted to the 
reinforced metal frame of the aircraft. 
To prevent the windshield tearing loose 
from the frame, sheet metal strips are 
embedded in these extended edges. 

The complete windshield assembly in- 
cludes a front pane of J-m. tempered 
glass, separated from the impact re- 
sistant panel by a narrow air space 
through which hot air can he circu- 
lated to serve as a de-icer. 

Ryan To Build 

New Navy Combat Plane 

Ryan Aeronautical Co. is revising 
its production program to take on de- 
sign of a new combat craft for the 
Navy, T. Claude Ryan, president, has 
announced. 



FOR SAFER FLIGHT 

Compressed-air gun shoots freshly-killed birds against windshield under simulated (light 
conditions in cooperative government-industry research program to eliminate injuries due to 
collision between planes and birds in flight. Plastic and glass manufacturers, working with 
CAA, have developed windshield which will withstand impact of 15-lb. bird at speeds over 
200 mph. 



SIKORSKY HELICOPTER PASSES ARMY TESTS 

Army-Sikorsky helicopter which, following Wright Field tests, resulted in award of produc- 
tion order to Vought-Sikorsky division of United Aircraft Corp. Closed model is of welded 
tubular construction. Main rotor has diameter of approximately 36 ft., vertical rotor at tail 
is 7 !4 ft. Over-all length of craft is approximately 38 ft., height 12 ft., and gross weight 2,400 
lb. Power is furnished by 7-cylinder Warner engine by gear and shaft transmission to the 
two rotors. Craft can be equipped with low pressure floats to operate from land, water. 
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Ing enroll -Rand 

^ 11 Broadway . New York. N.Y. 




Curtiss-Wright is producing a steady stream of those swift and maneuverable P-40F 
Warhawk fighter planes that deal deadly blows to the enemy. 

Compressed air plays an essential part in the production of these planes. Its 
use is essential in the mines that produce aluminum, copper, iron, zinc, tin, lead, 
chromium, and other vital metals. No forge shop, machine shop, or fabricating and 
assembly line could get along without it. At the flying fields compressed air inflates 
the tires, charges the landing-gear shock struts, and helps in many ways to keep 
the planes ready for action. 

Tools operated by compressed air are light in weight, easily handled, quickly 
adapted to many kinds of work, extremely durable, and economical to operate and 
maintain. Many jobs cannot be done as well, or even at all, with any other form of 
power. The building of compressed air machinery — all kinds of compressors and the 
tools that use the air — has long been Ingersoll-Hand's job in war and peacetime. 


Cleveland Courier Service 
Gets Industry Backing 




One urgent request came from Picker X-ray Corp., where A. E. Fingerhut (left) foreman 
of the electrical department, found that 50 Army field X-ray machines were being held np 

difficulty to Courier Service office provided by Cleveland Chamber of Commerce. 




dispatched to Bluffton, Ohio, and brought needed meters back to Cleveland 
er man sped them to factory. Two days were saved, and X-ray machines made 
iwhile, Mrs. Dorothy Forkel, whose year’s flying experience of 126 hr. was 
mostly with CAP, kept Curtiss-Wright production lines moving by flying 50 lb. 
Buffalo courier station, now manned by 20 pilots and 12 planes. 


CIVIL OPERATION 
AND TRAINING 


Women Instructors Graduated 

First ten of what the state hopes will 
be hundreds of women flight teachers 
have been graduated from the Women’s 
Instructor Training School conducted 
at Nashville by the Tennessee Bureau of 

So great was the demand fur their 
services after 15 weeks’ learning under 
the direction of Phoebe Omlie, on leave 
from CAA, that the state is urging the 
Senate Appropriations Committee to 
provide $2,500,000 for the graduation 
of 500 more women instructors in other 
parts of the country during the next 
six months, with 400 others in training. 
Tennessee alone has received 1,000 re- 
quests for such instruction. 

Each of the new teaeliers offered ap- 
proximately 120 hr. flying experience 
when accepted for the course. One was 
a practicing aeronautical engineer, an- 
other the wife of a CAA instructor and 
a member of CAP. During training 
these women brought their hours in the 
air up to a minimum of 105, qualifying 
for a commercial pilot's cert i fieri I c, the 
rating of flight instructor, and uddi- 

structures, engines, and civil air regu- 
lations. 

from school boards and flight instruc- 
tion contractors throughout the South. 
One Florida contractor offered jobs to 
the whole class. At present, however, 
the graduates are scattered from New 
Mexico to Missouri. 

Funds for conducting the flight in- 
structor courses were derived from the 
Tennessee tax on aviation gasoline. Of 
the seven cents collected on every gal- 
lon, half is retained by the selling air- 
port and the remainder forwarded to 
the Bureau of Aeronautics. This money 
has thus helped sustain airports and 
enabled the bureau to install state-wide 
air market's, conduct aviation education 
projects in every county, print text- 
books, and give a course in airport 
management at the University of Ten- 
nessee. Present income of $200,000 a 
year is being spent on further improve- 
ments in flying facilities and introduc- 
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tion of aircraft courses in school 

“This Bureau has consistently pio- 
neered iu the sort of promotion which 
can best be done by a state govern- 
ment, 1 ' says CAA. “The increase in 
flying which will result from the. ex- 
panded CAA training program is likely 
to increase this income and make pos- 
sible still more promotion projects 
throughout the state.” 


Along the Apron 

“The CAA War Training Service 
(formerly known as the Civilian Pilot 
Training Program) will continue,” an- 
nounces R. McLean Stewart, the ad- 
ministration's executive director of 
training. “The rumor that it will be 
taken over by the military has no factual 
foundation. The service is, and will 
continue to be, the contracting agency 
through which flight instruction con- 
tractor's will deal in respect to all mat- 
ters having to do with the conduct of 
pilot training programs for the Army 

Amendments to CAA regulations now 
provide ratings for aircraft mechanic, 
aircraft engine mechanic, and factory 
mechanic. Candidates who have failed 
examinations for mechanic certificates 
may apply for reexamination after 30 
days. Those who flunked only the test 


on Civil Air Regulations must also pre- 
sent evidence that they have taken live 
additional hours instruction in this 

Stanford I diversity is giving 25 en- 
gineers of Hughes Aircraft Co. ad- 
vanced training in stress analysis and 
related subjects necessary for the build- 
ing of the huge plywood cargo planes 
suggested by Shipbuilder Henry Kaiser. 

In a suggestion for the War Man- 
power Commission, Pfe. Dudley Hol- 
land, A AS En. Br. No. 8, Washington 
and JelTcrson College, Washington, Pa., 
calls the present labor training pro- 
gram “highly satisfactory” but “insuffi- 
cient” and asks for a “well planned, 
continuous program of motion picture 
training” in which films could be ex- 
changed between appropriate services 
and industries. 

Scholarships in ground training sub- 
jects — navigation, engines, radio — for 
30 public school teachers have been 
offered respectively by New York Uni- 
versity and Polytechnic Institute of 
Brooklyn. Applicants must certify 
their intention to teach secondary school 
preflight subjects during the next aca- 
demic year. 

First course ever offered to women 
by Lincoln School of Arc Welding, 
Cleveland, has been completed by 13 
candidates. 

Commissioning of two more fields at 
the Pensacola Naval Air Training Cen- 
ter virtually completes the expansion 
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CIVIL OPERATION 
AND TRAINING 


work commenced there November. 

Maj. (Ten. James II. Doolittle has 
received the Natl. Aviation Training 
Assn.’s annual award for high accom- 
plishments in aeronautics. 

On Patrol 

A bulletin, Fuels about CAV Train- 
ing, is being distributed among the 
Wings by OCD. 

Applications for repair parts arc 
now being handled by WPB regional 
offices, which have been authorized to 
issue priority ratings up to and in- 
cluding AA-1 on requests valued at not 
over $500. 

A revised edition of Civil Aeronautics 
Manual 60, Air Traffic Rules, is avail- 
able from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, for 20c. 

First civilians ever to receive the Way 
Dept. Air Medal, CAP members Maj. 
Hugh R. Sharp, Jr. of Wilmington and 
Lt. Edmond I. Edwards of Newark, 
Del. (now a naval ensign), have been 
decorated by Pres. Roosevelt for per- 
forming a rescue at sea. When a plane 
on coastal patrol was forced down, 
killing the observer, Lt. Edgar Sbelfus 
of Columbus, first CAP fatality on 
Army service, Sharp and Edwards 
landed a Sikorsky amphibian in rough 
water and pulled the other victim, Lt. 
Henry T. Cross, aboard. The landing 
damaged the left wing float. To bal- 
ance the water in it, Edwards rode on 
the right wing till the plane taxied 
within range of a Coast Guard boat. 

Propellers can also partially pro- 
duce vegetables, judging from the ex- 
perience of some Florida flyers. Iu 
twelve planes they swooped over 8,000 
acres one recent cold night and kept the 
air circulating so frost would not form. 

According lo figures in a recent 
speech made in the House of Repre- 
sentatives by Hatton W. Summers of 
Texas, the New York Wing is the larg- 
est in the nation, with 4.593 members 
in 6 groups and 28 squadrons. Ohio 
conies close behind with 4,212 members. 

Safety Bulletin No. 148, Carburetor 
and Induction icing, has just been re- 
leased by CAB. 

Carrying out the CAP program of 
flying mail to release needed Army 
pilots, Mrs. Dorothy Hutchings is cov- 
ering the route between Boise and 
Pocatello, Ida. 



Instructor's final lecture — Dorothy Love, supervisor of American Export Airlines' first 
two-week course in company procedures for handling passengers and cargo at home and 
foreign stations, emphasizes two points just before graduation of class. Seated (left to 
right) : Eliza Gough, Miss Love, and Walter Hitchcock. Standing: George Bright, Natalie 
Lambing, Pierre Barbet, and Dorothy Arnold. 
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A letter from General Campbell 
that we’re proud to have you read 
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Brawn and Control make the Power TO KAYO TOKYO/ 


The high qualities of precision, strength and de- 
pendability are probably a humdrum prelude to 
the more deadly "last act and curtains” in the 
drama of whipping the Axis all over the world. 

But . . . rugged prefabricated structures and 
control elements that go into the finest planes 
in the world are necessarily routine! Routine 
perfection/!/// is now the only "ism” that really 

Machine guns must wheel freely ... and they 
must not jam. Landing gear parts must function 


perfectly so that planes will fight and fight again. 
Rudders, elevators, flaps and ailerons must have 
positive and feather-like control for attack and 
evasion, for take-off and landing. All aircraft 
parts must be right . . . there can be no second best! 

The workers, the designers and engineers, and 
the management . . . all the men and women of 
GENERAL AVIATION . . . have 
only one aim: TO KAYO not only 
TOKYO, but TO KAYO all the 
enemies of our freedom! 



GENERAL AVIATION 




America is now rapidly overhauling the Axis 
in the air. Credit America's productive genius 
for the amazing speed with which, in one short 
year, old plants and new have turned out the 
bombers, the fighters, the transports we need. 

Credit too, for a vital share in the achieve- 
ment, the speedy and accurate Bullard Vertical 
Turret Lathe. The greatest single reason we 
are making 6 times as many V.T.L.s today as 
in 1940 is the vastly increased demand lor 
them by the airplane engine makers. 

When the war is won, these V.T.L.s will have 
plenty to do. It will take little time to retool 
them for the works of peace ... for in versa- 
tility too, the V.T.L. is way up there. 


THE BULLARD COMPANY 

BRIDGEPORT, CONNECTICUT 


Keep UP-TO-DATE 
Oh Developments 

- — _ This selected information on new publications and products is offered 

by f|,e "AVIATION" Reader's Service through cooperation with 

INFORMATION TIPS the manufacturers. It helps executives save invaluable time, pro- 
vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below,* clip it to 
your letterhead, and mail. There is no cost, no obligation. 
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INFORMATION TIPS 


vdopment Co., Los Angeles, in revised 
Type .1 .V Electrical Connector Hullctin, 
.which also contains catalog supplement, 
descriptions of junction shells, cable 
clamps, dust caps, and bonding rings. 

Plant Protection 18 

Highlights of Office of Civilian Defense 
recommendations for passive protection 


for industrial -plants are contained in 
Plant Protection Pact Sheet issued by 
OCD editorial section as Publication 


Aluminum Characteristics 19 

Yield strength and characteristics of 
its aluminum alloy castings are listed by 
Scott Aviation Corp., Lancaster, X. Y., 
in a pamphlet Scott-Cant 
Electrical Equipment 20 

Wartime Conservation is new 90-page 
hook, available from Westinghousc Elec- 
tric & Mfg. Co., East Pittsburgh, con- 
taining tips on conserving motors, trans- 
formers, and distribution systems and re- 
building them for bigger luads. 


Ryerson Appointed by Aircraft Scheduling 
Unit of The Aircraft Production Board as 

Stock Source 

for 

Aircraft 
Alloy Steels 

Ryerson Steel-Service Plants in Chicago, St. Louis, Cincinnati and 
Jersey City are now carrying Aircraft Alloy Steels (Chrome- 
Molybdenum bars) in stock under the ACW program. 

These aircraft steels represent only a small part of the many thou- 
sand kinds, shapes and sizes of steels available at Ryerson. Ryer- 
son engineers and metallurgists are always glad to work with you 
on problems of steel. 

X4I30 Rounds — Cold Finished — Heat Treated 
X4I30 Rounds — Cold Finished — Annealed 
X4I30 Rounds — Hot Rolled — Annealed 
X4I30 Hexagons — Cold Finished — Heat 

4140 Rounds — Cold Finished — Annealed 
4140 Rounds — Hot Rolled — Annealed 
and many other alloys. 

Aircraft Steels at Chicago, St. Louis, Cincinnati, Jersey City. 
Other Plants at: Milwaukee, Detroit, Cleveland, Boston, Buffalo, 
Philadelphia. 

RYERSON 


Tap Sharpening 21 

Second in a series of educational "tap 
talks''* from Greenfield Tap and Die Corp., 
Greenfield, Mass., is an illustrated leaflet 

Automatic Ferruling 22 

New machine for automatically attach- 
ing ferrules to low tension, flexible shield- 
ing conduit, manufactured by recently- 

bury. Conn., is described in folder now 
available from company. 


Precision Tapping 

Specifications and features 
designed to make 2, 3, 4, and 


23 

machine 


with one pass of tup are presented in 
book Eakeicell Tapping Machine Xo. 1 
issued by Bakewell Mfg. C'o., Los Angeles. 


Collet Chucking Fixture 24 

Zagar Tool, Inc.; Cleveland, has pub- 
lished booklet illustrating uses and adap- 
tability of its collet chucking fixture for 
holding and indexing work up to 2 in. 
round shank in lathes, milling machines, 

Surface-Angle Plates 25 

Distributed by Thomas IVilberton & 
Co., Cedar Grove, X. J., is descriptive bul- 
letin on its bench and floor model com- 
bination master surface-angle plates, 
which are guaranteed within .0091 in. 
tolerance. 


Plywood Tacker 26 

Simplicity of joining plywood parts 
with one-hand tucker before molding is 
portrayed in folder prepared by maker, 
A. L. Hansen Mfg. Co., Chicago. 

Conserving Rubber 27 

Twenty brief suggestions for eonserva- 

lu How to Lengthen the Life of Mechan- 
ical Enhhcr Goods, booking being mailed 
by Pioneer Rubber Mills, Sail Francisco. 

Aluminum Welding, Brazing 28 

Aluminum Co. of America, Pittsburgh, 
has issued illustrated, 100 -page book of 
instructions and suggestions for Welding 
and Erasing Alcoa Aluminum. 

Lathe Folder 29 

Features of its automatic hydraulic, 
semi-automatic, mechanical, and manual 
production lathes, chamfering machines, 
and pneumatic bar feeds are presented in 
folder from Lipe-Rollwuy Corp., Syra- 


Blind Riveting 30 

In its Handbook A-43, Cherry Rivet 
C'o., Los Angeles, pictures applications, 
procedures, and tools for fastening its 
blind rivets in airframes. 


Lathe Installations 31 

Technical Service Dept., South Bend 
Lathe Works. South Bend, Ind., has pre- 
pared Bulletin H-3 containing illustra- 
tions, diagrams, and suggestions for 7'he 
Installation and Leveling of flic Lathe . 

Aircraft Engine Film 32 

From motion picture, Wright Aeronau- 
tical Corp., Paterson, X. J., has extract- 
ed essence of explanation of engine opera- 


tion in booklet titled Cgclonc Combustion. 
Arrangements for display of movie can 
be made through firm's Public Relations 
Division. 

Electrical Distribution 33 

Enclosed busbar method of electrical 
distribution is pictured, with specifications 
and suggested layouts for feeder and 
branch circuits, in Bulletin 427 issued by 
BullDog Electric Products Co., Detroit. 
Chemicals in War 34 

Part Tureo Products, Inc., Los Angeles, 
has played in speeding war production 
is colorfully displayed in folder which 
also contains a partial list of firm's spe- 
cialized industrial chemical compounds. 
"U” Packing Chart 35 

Xew operating analysis chart for spe- 
cification and shop record of hydraulic 
and pneumatic “U" packings has been 
compiled by Wayne Davies & Co., C'lli- 
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Dielectric Parts Treatment 36 

Scintilla Magneto Division of Bendix 
Aviation Corp., .Sidney. X. Y„ lias pre- 
pared new aircraft and automotive ser- 
vice bulletin on Chromic Acid Treatment 
of Dielcctne Parts. 


Latest Machine Tools 



Automatic Contour Miller ... 37 

Fast feeding, high speed cutting of 

aircraft aluminum ailovs. extrusions, 
eastings, and billets too large for usual 
equipment is now possible on the AS0-A 
automatic contour nulling machine, pro- 
duced by Onsrud Machine Works, Chi- 
cago. Bed is made of 74 and 15 ft. 
sections which may he bolted together 
to any desired multiple- length. Open 
grate 20-in. table sections fastened to 
lied have “T" slots on fl-in. centers, 
allowing work to he clamped by air or 
hydraulic pressure from below table 
surface. Speed of the carriage, driven 
by d.c. motor, can he varied from 4 
in. to 18 ft. 6 in. per mill. Under auto- 
matic control, carriage speed is regu- 


lated through rheostat activated by 
roller following cam bar contoured in 
relation to work. Controls for ihe two 
horizontal and two vertical cutter heads, 
which can do four simultaneous op- 
erations, arc mounted on carriage. Cuts 
are automatically controlled through 
guides which follow templates set up 
to desired shape (sec diagrammed 
photo). Reproduction can thus be 
maintained within .001 to .003 in. 
Spccilicalioiis: Length any combination 
of 74 or 15 ft.; width 7 ft. 8 in. in- 
eluding trolley and duct posts; weight 
45-fl. machine about 52,000 lb.; table 
244 in. wide, height of surface 364 in. 
Maximum diameter for horizontal cut- 


More bumble, 

Wore foolproof 
Wood Worn" A sscfflblv 
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xxrrE invite your inquiiM a**"' * 
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Since this announcement was 
made last November, several 
of America’s most important 
wood aircraft manufacturers 
have begun experimental use 
of CASCOPHEN LT-67. Success- 
ful production use on special 
constructions is established. 


• We are glad to supply latest in- 
formation on this new glue to as- 
sembly plants, on request. Address: 
Casein Co. of America (Dept. A4), 
350 Madison Ave., New Y ork, N. Y. 

CASEIN COMPANY 
OF AMERICA 

tytuea 

Phenol-resin, Urea-resin and Casein glues 
to meet all aircraft requirements 
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ters 9 in., vertical 3 in. Working range 
from table to vertical motor 2 to 11 in.; 
working range from table to center of 
horizontal motor arbor 3$ to 114 in. 
Maximum clearance of work 7 in. high, 
20 in. wide. — Aviation, Apr., ’43. 


Oil Reclaimer 

Aircraft lube, Diesel, and transformer 
oil reclaimers with capacities up to 200 
gal. in 90 min. arc being marketed by 
Youngstown Miller Co., Sandusky, 0., 
which report that machines reduce ae- 
cidity to new oil values and substan- 
tially remove asphaltic materials as in- 
dicated by ASTM precipitation tests. 
By extracting contaminates as well, they 
restore dirty oil to original usefulness. 
Dirty oil is supplied to machine by 
automatic float-controlled pump. Op- 
erator adds ordinary refiners' earth, 
turns on electric agitator and heaters 
regulated by thermostats. Signal lights 



AIRCRAFT crews in every 

theatre of war are today depending 
upon radio operating efficiency for in- 
structions while in the air. Victory or 
defeat, safety or disaster, often hang 
in the balance. Astatic Co-axial Cable 
Connectors and Multi-contact Plugs 
and Sockets for aircraft radio equip- 
ment, make secure contacts and at the 
same time provide a modern, govern- 
ment approved method of almost in- 
stantly connecting or disconnecting 
electrical circuits. For speed and de- 
pendability in installation and service. 
Astatic products give top performance. 




THE ASTATIC CORPORATION 

YOUNGSTOWN, OHIO 



reached proper temperatures. Then op- 
erator delivers oil through filter press, 
removes contaminated earth as dry cake. 
— Aviation, Apr., ’43. 

Double-Head Tapper 39 

Illustrated here is double-head radial 
tapping machine manufactured by Bake- 
well Manufacturing Co., Los Angeles. 
Combined unit may be used for tapping 
two different sizes of holes or for work- 
ing on two different pieces, or one head 
may be equipped with a drill. Radial 
arms make possible moving of tap 
around work. Sensitive clutch designed 
to prolong tap life, positive depth con- 
trol, and flexibility in range of mate- 
rials and work handled are features. All 
electrical equipment is incorporated in 
base of the machine, as is also coolant 
pump. There arc two tapping ranges, 
71.6 to 376.5 on 60 cycles and 59.3 to 
314.0 on 50 cycles (3.08 gear reduction). 
Tapping capacities; Pipe thread in alu- 
minum, fiber, plastics, brass, and mag- 
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nesium A to J in.; pipe thread in nor- 
malized nickel and chrome moly steel J 
to A in.; N. C. and F. thread in alnmmun 
bronze, plasties, or softer material 4-40 
to J in.; N. C. and F. thread in mild 
steels and in nickel and chrome moly 
steels 4-40 to $ in. Supplied with ma- 
chines for main drives are single-wind- 
ing two-speed J-hp. motors. Maximum 
distance from center of spindle to col- 
ums is 36 in., from spindle to table 
(spindle up) 28 in., and from spindle 
to table (spindle down) 12 in. Table 
size (horizontal) front to back, 28J in., 
right to left, 46 in. Height with spindle 
raised is 93 in. and floor space is 50x55 
in. Net weight of double-spindle ma- 
chine is 5,300 lb., while shipping weight 
(crated domestic) is 6,300 lb. — Avia- 
tion, April, ’43. 

Flash Welder 40 

Incorporation of “Flash-trol” monitor 

of new flash welder produced by Pro- 
gressive Welder Co., Detroit. When 
short circuit impends, forward move- 
ment of platen is momentarily inter- 
rupted, then resumed, thus being de- 



signed to avoid line overloading and in- 
complete welds. Upsetting speed and 
pressure are provided by booster which 

inder. — A viation, Apr., ’43. 

Jig Grinder 41 

Manufactured by Moore Special Tool 
Co., Bridgeport, Conn., is Moore Jig 
Grinder for finishing holes to size and 
location after materia] hardening, and 
thus increasing die life. Parts of the 
grinder itself are hardened, ground, and 
lapped to assure sustained accuracy 
rated at .0001 in. for straight and 
tapered holes at angles up to deg. in 



Use U.S. Super-Positives 

U. S. HAMMERED PISTON RING CO., INC 

STIRLING. NEW JERSEY. U. S. A. 
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For every hero— one Blontlel 


UT for tlic faithful Blondcl, 
Richard the Lion-Hearted 
might never have returned from 
the Crusades . . . he would have 
died a prisoner in the Tyrol. 

Today’s heroes have their 
“Blondels,” too ... in the plants 
and factories that supply the 
equipment for war. 

At Flectwings, for example, the 
“Blondels” are building planes 
• . • sturdy Flectwings’ basic 
trainers for the Army’s fledgling 
bird-men. And they arc building 
parts . . . wings, fins, stabilizers, 


ailerons, tail assemblies, fuselage 
sections, and hydraulic equip- 
ment for many of America’s 
bombers and fighting planes. 

f orking with practically every 
aircraft material a . . with stain- 
less and other steel alloys, with 
aluminum, with plywoods ... 
the men and women at Fleet- 
wings are fighting a supporting 
action that’s felt all the way to 
Berlin, Romq, and Tokio. 

But today’s production, vast 
and important as it is, is not all. 
The Flectwings’ pioneering that 


developed the first all-welded, 
stainless steel military plane is 
continuing . . . unabated. Victory 
will find Flectwings qualified and 
ready to serve as “Blondel” to 
the air needs of the Peace. 



(Plant No. 1) 


FLEETWINGS 

BRISTOL • PENNSYLVANIA 
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pioneers with parts 
and hydraulic 
equipment 



48 different point, of u atrucl 


!— all within a 









" KEEP 'EM FLYING!" 

^FLEETWINGS^> 

Incorpora ted 

BRISTOL . PENNSYLVANIA 



either direction. Other specifications: 
Table range x 14J in.; table size 10 
x 16 in. (not shown in photo) ; grinding 
capacity with wheels, 3/16 to 5 in., with 
diamond laps 1/32 to 3/16 in.; grinding 
speeds 15,000, 25,000, and 45,000 rpm.— 
Avuton, Apr., ’43. 

Press Welder 42 

Designed for high speed precision 
projection and general spot resistance 
welding of sheet and structural steel as- 
semblies, wire, and non-ferrous metals, 
series P-50 and P-100 automatic, air- 
operated press type welders have been 
added to line of Pier Equipment Mfg. 
Co., Benton Harbor, Mich. Pressures 
obtained depend upon size of double- 
acting air cylinder and can be regulated 
from 800 to 4.000 lb. Platens with “T” 
slots hold projection welding dies. For 
spot, welding, machines arc equipped 
with two 2 £ in. din. by 8 in. copper 
horns machined for lj in. water-cooled 
electrode holders at right angles or off- 
set positions. Standard Ihroat depths 
12 and 24 in. Capacities, series P-50, 


30 and 50 kva; scries P-100, 75. 100. 
and 150 kva. NEM A types, 1, 2, and 
3 timing and sequence controls avail- 
able. — A viation, Apr., ’43. 

Automatic Riveter 43 

To replace hand riveting of heavy 
aircraft assemblies, bomber spars, and 
wing skins. General Engineering Co., 
Buffalo, has devised new automatic mul- 
tiple riveter (Model G-3000) which sets 
fastenings at an angle or parallel to 
axis of motion when pieces are held in 
a template. Material can be laid out 
in sequence on motorized feed rolls 
while the machine is operating. The 
two heads, Htteil with single or multiple 
anvils, can be run together or separately 
and easily shifted from automatic to 
manual control. — Aviation, Apr., ’43. 
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Shop Equipment & Accessories 


Stitching Wire 44 

Used to bind materials together by 
method similar to desk stapler, new 
nine coated stitching wire developed by 
American Steel & Wire Co., Cleveland, 
has guaranteed minimum tensile strength 
of 290,000 lb. per sq. in., diameter 
of .051 in. Said to penetrate steel .030 
thick, duralumin .040 in., aluminum 
.060, and softer materials such as rub- 
ber, wood, asbestos, and cork to 4 in., 
wire is reported particularly adaptable 
to the fastening of rubber, plastics, 


fibre board, laminated wood and other 
construction materials to stainless steel 
or aluminum. “Its use,” says firm, 
“permits stitches to be made at the rate 
of several hundred per minute. Cold air 
ducts, first aid kits, and ammunition 
boxes also can l»e ‘sewed’ into their 
proper places by use of the material.” 
Aviation, Apr. ’43. • 

Check Valve 45 

New type universal check valve per- 
mitting twelve combinations to be made 


with one body and any two of three 
types of adapters is now in production 
at American Screw Products, Los An- 
geles, under trade name “ASP.” De- 
signed for airplane hydraulic lines, 
valve is described as being 16 percent 
lighter and having two to four times 
greater flow capacity with correspond- 
ing reduction in back pressure. Adapt- 
ers available for flared tubing, internal 
or external threads. Furnished in all 
standard sizes of heat treated aluminum 
alloy tubing, it can be assembled to meet 
any combination of tubing, connectors, 
or fluid flow direction. Laboratory 
tests of 50,000 reciprocations at tem- 
peratures up to 275 deg. F. report no 
breakdowns or distortions. — Aviation, 
Apr., '43. 

Cleaning Fluid 46 

The Curran Oorp., Malden, Mass., re- 
ports new cleaning fluid faster than 
naptha for cutting gummy, tarry dirt 
on metal parts. Intended to replace 
carbon tetrachloride, it is a water- 
white methalated hydrocarbon solvent 
described as non-inflammable and non- 
explosive, inducing no corrosion or rust- 
ing in ferrous metals and less toxic 
than tetrachloride. — Aviation, Apr., 
’43. 

New Magneto 47 

For moderate horsepowered aircraft 
engines, Edison-Splitdorf Corp., West 
Orange, N. J., is producing 5-lb. mag- 
neto with low sparking performance at 
cranking speeds. Spring mechanism at 
drive end facilitates starting by increas- 
ing shaft speed while retarding spark. 



8ARBER-C0LMAN 
CONTROL MOTORS 
FOR AIRCRAFT 


8AR8FR - CO L MAN 
COMPANY 
ROCKFORD • ILLINOIS 
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Known as Edison Jr. aircraft magneto, 
it operates by rotating magnet con- 
tained in single-unit, die-cast aluminum 
housing. — Aviation, Apr., ’43. 

Welding Control 48 

Simplified construction, eliminating 
vital materials and facilitating inspec- 
tion and servicing, is feature of new 
electronic capacitor discharge resistance 
welding control announced by General 
Electric Co., Schenectady, N. Y., for 
aluminum resistance welding. Employ- 



ing energy-storage principle, control 
provides high currents and short weld- 
ing time required for this work. It con- 
sists of charging and discharging cir- 
cuits, control station, Pyranol capaci- 
tors, and sequence control mounted in 
cabinet with full-length front doors 
(open in photo) and removable rear 
covers. Interior is ventilated by blower. 
— Aviation, Apr., ’43. 


Multitester Unit 49 

Added to instrument line of Radio 
City Products Co., New York City, a 
new multitester (Model 461) has sensi- 
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“We found the answer in untrained women 

andA-C WELDERS," 


says Chief Electrician of Large War Plant 


“Production-line welding in 10 days by women 
operators who never struck an arc before? A few days 
ago we would have thought it impossible. Today, 
it’s a fact!” 

So states this official, who has supervised the train- 
ing of more than 600 women welders, for producing 
tank tread shoes on seven continuous production 
assembly lines. The average woman worker quickly 
learns how to strike an arc and run short beads — from 
then on she practices, practices, practices welding 
tank tread shoes. Usually in ten days she is ready for 
actual production welding (work must pass bend 
tests) — where her initial work is carefully supervised 
by her instructor. 


“One of the biggest factors that has made it possible 
— and successful,” says this electrical engineer, “has 
been the use of a-c welders. We bought them originally 
because they were immediately available, although we 
had always used d-c. 

“We found, however, that the freedom from arc 
blow made it much easier to develop qualified oper- 
ators. Weld quality is excellent. Most important, 
we've had literally no maintenance in nearly a year 
of 24-hour-a-day average operation.” 

* * * 

The 275 Wcstinghouse a-c 500-ampere welders in operation 
at this plant are just a few of the many Westinghouse welders 
that are solving problems of availability, ease of operation and 
freedom from maintenance for many war plants. Ask for booklet 
B-3136. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


►festinghouse 


A-C WELDERS 
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chines are collet closing: attachment and 

cross 3lide. Former handles bar and r ), 

tubing stock from 1/32 to $ in. dia., 
chucking and releasing work while lathe 
runs. Used in conjunction with collet 

closer, cross slide provides forming and /t, ' ~ 

cut-off. Adaptable for Atlas, Crafts- NEW PRODUCTS 

man. South Bend, Logan, and similar 
lathes of j in. spindle capacity.— A vi- 
ation, Apr., '43. 



Vacuum Tester 52 

Furnished by Leiman Bros., Newark, 
N. J., and designed to test instruments 
such as directional gyros, artificial hori- 
zons, and altimeters is a vacuum and 
pressure unit (photo above). Machine 

ation, Apr., '’43. 


Vacuum Pump 53 

Available from American Automatic 
Typewriter Co., Chicago, is vacuum 
pump in two standard sizes, 15 and 7 
cu. ft. at 4 in. of mercury. Four bel- 
lows, mounted within square wooden 


frame, are driven electrically through 
connecting straps attached to a shaft 
and by a “V” belt to motor. Shaft 


speed approximately 200 rpm. Both 
types of pumps are equipped with gov- 
ernors to prevent wear when they have 
reached their exhaust capacity. — Avi- 
ation, Apr., '43. 

Drawing Board Top 54 

Xo-Ink drawing board top, is special 
cover for draftsmen’s boards, being 
marketed by W. H. Long, Co., Chicago. 
—Aviation, Apr., ’43. 

Winter-Tread Tire 55 

Photo shows C. J. Burkley, Good- 
year Tire & Rubber Co., Akron, in- 
specting carcass of plane tire he de- 
signed to reduce skidding on snow and 
ice. It is encased with wire coils which 
become tiny ridges when the tread is 
vulcanized in place. — Aviation, Apr., 
’43. 
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■ service, we are trying to route “used" 

■ Briggs & Stratton motors that may 

■ not now be in service, into the hands 
V of those who need them so. badly. 

' DoyouknowofanyBriggs&Stratton 

4 -cycle, air-cooled gasoline motors 

not in active service? If so, please 
write us, giving sizes, model num- 
bers, and a report as to general con- A 
dition. We will serve as a “clearing 
house” to make contacts between V 
owners and prospective purchasers 1 

iRIGGS & STRATTON CORP, M 


Straightening Press 56 

Design of high speed straightening 
press bv Anderson Bros. Mfg. Co., 
Rockford, 111 ., is reported to eliminate 

to centers for checking, which is done in 



same position as bending. When bend- 

sure on rolls allows shaft to rotate for 
checking. Indicator gage is calibrated 
in thousandths of an inch. Pressure 
supplied by hand hydraulic pump with 
capacity to 20,000 lb. measured on gage 
calibrated in lb. Straightcner illus- 
trated handles shafts to 1\ in. dia. 
Manufacturer also plans to produce 
larger models. — Aviation, Apr., ’ 43 . 

Ventilating Benches 57 

Claude B. Schneible Co., Chicago, 
manufactures several models of down- 
draft ventilating benches, including 
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To MEET the exacting demands of Navy 
specifications, McQuay engineers added the 
Ripple Fin to their Ripple Tube to enable 
McQuay coils to withstand the shock of 
heavy guns. This type of construction, to- 
;ether with the all non-ferrous welded 
leader pioneered by McQuay meets the 


new Navy standards. These shock-proof 
McQuay coils have been and are being 
supplied to U. S. Navy yartls for the Navy’s 
fighting ships. When you have special heat 
transfer problems — look to McQuay for 
the answer. McQuay, Inc., 1 614 Broadway 
Street N. E., Minneapolis, Minnesota. 
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AIR TEMPERING EQUIPMENT 
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Arctic, his voice now carries to the outer world through the 
two-way radiotelephone! In the future, you’ll use the radio- 
telephone as a safeguard, as a convenience, as a business ad- 
vantage. We are proud of the fact that Jefferson-Travis has 
pioneered in this form of radio-communication and has con- 
tributed to the science of electronics new and exclusive devel- 
opments that are proving an invaluable aid to the United 
Nations on every front throughout the entire world. 


JEFFERSON-TRAVIS 


RADIOTELEPHONE EQUIPMENT 

NEW YORK • BOSTON • WASHINGTON, D. C. 
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portable types, for hand grinding, burr- 
ing and chipping magnesium castings. 
Working surface is hard wood grating, 
canopies and end sheets are intended to 
reduce side drafts and increase ventila- 
tion. V-shaped bottom hopper acts as 
exhaust duct which can be flushed with 
oil to carry heavy particles to settling 
tank. — A viation, Apr., ’43. 

Simple Couplings 58 

New line of “Quick Disconnect” coup- 
lings for fuel, oil, cooling and instru- 
ment fluid lines is announced by E. B. 
Wiggins Oil Tool Co., Los Angeles. 
Machined from 17ST and 24ST alumi- 
num for aircraft and from bronze for 
ground use, couplings arc available in 
all required sizes and designs for con- 
necting tubing and hose in any neces- 



sary combination. To disconnect, 
knurled ring is pulled backward, re- 
leasing dogs in female half from their 
grip on locking ring on male half. To 
connect, the knurled ring is pulled 
back, compressing a coil spring behind 
it, and permitting the dogs to open; 
then the halves are pushed together and 
the knurled ring is advanced to force 
dogs down behind locking ring and hold 
them in that position. Sealing is ac- 
complished by a rubber gasket on a 
shoulder within the female half. — A vi- 
ation. Apr., ’43. 

Fire Fighting System 59 

Carbon dioxide fire extinguishing 
systems to be installed in engine 
nacelles are being made by Walter 
Kidde and Co., Bloomfield, N. J. Gas, 
stored under high pressure in steel cyl- 
inders, can he released by valves in 
crew’s compartment. — A viation, Apr., 
'43. 

(Tun, to pope 203) 
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"E ’for Excellence 


In receiving this joint citation of the Army and Navy, the man- 
agement and personnel of The Weatherhead Company recognize 
that the award carries with it not only an honor but a grave re- 
sponsibility. We will discharge that responsibility by making every 
effort to increase the flow of vital parts for 'planes, tanks, trucks, 
ships, combat cars, radios and munitions which WeatherKead 
plants have been turning out at the rate of millions every day! 

Look Ahead with 

Weatherhead 

THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
of vital parts for the auto, native, aviation, 
refrigeration and other hey industries. 

Branch Offices: Deiroic, Los Angeles, New York and Si. Louis 





RIGHT DRESS* for 
abrasive grinding 
wheels is sometimes 
hard to obtain. When 
grinding wheels are to be 
dressed to close tolerances, 
the dresser most be sturdy, 
flexible, accurate and fast. 

RIGHT DRESS 6 can be ob- 
tained, easily and rapidly, by 
using the VINCO (B-1) ANGLE 
TANGENT TO RADIUS DRESSER, 
which combines all of the above 
requirements. It incorporates the basic 
patented principle of dressing radii, 
angles, and angles tangent to radii on 
abrasive grinding wheels, from the 
same axis without removing the dia- 
mond. 

RIGHT DRESS 6 , with the VINCO (B-1) 
DRESSER is accurate to within .0001", 
reducing time and expense; and giving 
trouble-free service at all times. This 
dresser can be adapted for use on all 
surface grinders, and on most external, 
internal and cutter grinders. 

^ Remember, the RIGHT Dresser, the 
RIGHT operator, the RIGHT grinding 
wheel, mean the RIGHT DRESS, the cor- 
rect and accurate form for every dress- 
ing operation. 


Balanced Relay 60 

Cook bn lanced armature relay, made 
bv Cook Electric Co., Chicago, i» avail- 



switehos.” Capacities up In 5 amp., 110 
V. a.e.; coil capacities 10.000 ohms each. 
Dimensions ljxlAxj in.— A viation*, 
Apr., '43. 

Hydraulic Test Bench 61 

Boom lov two operators and in emer- 
gencies provision for accommodating a 
third is pj»vided at a new hydraulic 
test bench manufactured by Hydraulic 
Machinery Co., Detroit. Designed prin- 



cipally for checking aircraft tubing, 
bench delivers pressures up to 10,000 
lb. per sq. in. and contains variable 
delivery pumping unit capable of sup- 
plying 12 gal. per min. Air-oil ac- 
cumulator, serviced by small high pres- 
sure hydraulic-driven air compressor, 
checks valves at maximum of 1,000 lb. 
per sq. in. and can also charge accumu- 
lators already installed in planes. — 
Aviation, Apr., '43.- • 

Torque Wrench 62 

Offered by Tubing Seal-Cap, Inc., 
Los Angeles, new torque wrench de- 
signed for applying proper torque load 



to tubing B nuts in aircraft plumbing 
gives audible and physical signal when 
pre-determined load has been reached. 
Employs spring bar deflection prin- 
ciple. Deflection in main bar bends 
secondary spring which snaps over 
center when desired load is reached, 
causing slight drop in torque curve, a 
click and actuation of button (arrow in 
photo) in operator’s hand. Trade 
named Livermont Torq-Snap, it will 
eventually be available in models for 
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Protector Valve 63 

To avoid danger of any other unit's 
stealing pressure from landing wheel 
brakes, Dix Manufacturing Co., Los 


IT’S THE POSITIVE 
MECHANICAL ACTION 
THAT COUNTS IN 



Shank expansion fills all 
irregularities giving high 
strength to finished rivet 


THE CHERRY RIVET HAS THAT ACTION 

The self-plugging Cherry Rivet is double dimpled sheets shows how 
used in the hard-to-get-at places the mechanical forces exerted by 
in new airframe construction, in the mandrel in the riveting pro- 
airframe salvage work and in cess hold the sheets together and 
field repair. No bucking bar is expand the rivet shank to fill ir- 
needed. Application is fast and regularities in the hole, 
the resulting joint has high shear 


The above diagram of an LS 
1 128 Countersunk Cherry Rivet in 




HANDBOOK . . . 
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With this new Exhaust Heat Exchanger. . . 



AiResearch engineering provides 
two more advantages for U. S. aircraft. 


"Put controlled air to doing new jobs 

. . . find ways to make it do old jobs 
better.” This is a special year ’round 
assignment for one group of AiResearch 
engineers. And their most recent an- 
swer to the challenge is the AiResearch 
Exhaust Heat Exchanger. 

Made of corrosion - resistant steel 


and simple in design, this new light- 
weight unit weighs but a fraction more 
than the section of exhaust pipe it re- 
places. It is complete in itself, requires 
no auxiliary equipment. And operates 
with little or no drain on engine power 
because back pressure is nominal. 

To U.S. airplanes, the AiResearch 


Exhaust Heat Exchanger offers such 
advantages as these: 

Simplified method of Cabin Heating. 
Heated air is ducted from Exchanger 
through an “interheater”— thus it 
warms counter-passing air to cabin, 
without danger of carbon monoxide 
contamination. 

Power-conserving Flame-damping. 

Thanks to its low back-pressure, the 
AiResearch Exhaust Heat Exchanger 
can be kept in constant Use for cooling 
turbo - operating exhaust gases. With 
practically no loss of engine power! 

This new AiResearch development 
is now available to all U.S. aircraft 
manufacturers. Plus the assistance of 
AiResearch engineers in solving air, 
temperature and pressure control 
problems for specific aircraft designs. 
Inquiries are invited. 

AVIATION, April, 1943 




foeed Workinq Tools 

pi Ttecttien (0pe\ati<mS 


New and Old Workers find SPINTITE the 



fastest wrench for speedy assembly of small 


parts. 


includes 
SPINTITES 
screw drivers 
and chuck type 
handle 
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HERE'S PROOF OF THE 


Tank Tread Pins ... A manufacturer of tank tread pins in- 
creased production per tool dressing from 85 pieces to 
600 pieces by using Gulf Lasupar Cutting Oil C. 

★ 



SUPERIOR PERFORMANCE OF 


Gulf 

Cutting Oils 


Artillery Recoil Cylinders ... By using Gulf L. S. Cutting 
Base A, a large ordnance plant increased production 
30% and increased tool life 300% in machining opera- 
tions on hardened nickel chrome steel forgings for 
artillery recoil cylinders. 


Gun Barrels . . . Consulted by a large ordnance plant on 
the possibility of obtaining greater production in the 
reaming of cartridge chambers in 1.1 gun barrels, a Gulf 
Lubrication Service Engineer recommended Gulf Electro 
Cutting Oil A. Result: production of reamed barrels 
increased 1500% — rejections reduced 50%. 

★ 

37 Mm. Shot ... A manufacture of 37 mm. shot increased 
production 30%, reduced tool regrinds and down time 
for machine maintenance 50%, reduced cutting oil con- 
sumption 50%, and obtained better finishes on the work 
through the use of Gulf L. S. Cutting Base B blended 
with Gulf Cut-Aid. 

★ 

Torpedo Gears ... By using the cutting oil recommended 
by a Gulf Lubrication Service Engineer, a manufacturer 
of torpedo parts increased output 41%, improved finish, 
and reduced rejects in cutting Monel metal gear blanks. 


Bomb Striker Nuts . . . Consulted by a manufacturer of steel 
striker nuts for bombs on the problem of 100% rejection 
of production due to torn threads in a tapping operation, 
a Gulf Lubrication Service Engineer recommended Gulf 
Lasupar Cutting Oil A and a suitable level on the end of 
the tap. Result: rejections entirely eliminated, produc- 
tion greatly increased. 

★ 

As a result of proven performance, over a thousand 
plants with difficult machining operations have adopted 
Gulf Cutting Oils during the past six months. Here's the 
record of improved machining practice in these plants: 
Production increased as much as 300%, tool life in- 
creased as much as 2000%, and marked improvements in 
finish. Write or 'phone your nearest Gulf office today for 
effective help on your machining problems. 

GULF OIL CORPORATION - GULF REFINING COMPANY 


★ 
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dust mid dirt lit immimim rate of 
16,000 sq. ft. per hour in open area. 
Also available are larger motorized trac- 
tor models (2 and 5J hp.) with op- 
tional sulkies. — Aviation, Apr., ’43. 

Reciprocating Sander 65 

“Xedco” Division of The Lintern 
Corp., Berea, Ohio, has developed re- 
eiproeating sunder for aircraft wood- 
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usual 65 deg. or 45 deg. for quick cool- 
ing of fresh chemicals.— A viation, 
Apr., ’43. 

Socket Wrench 67 

Two free- moving shoes art as clutch 
in this ratchetless socket wrench, lock- 
ing for tightening pull at moment han- 
dle backswing stops. Minimum return 
motion before engaging is clockwise 1.2 


work at 3,000 oscillations per min. Bal- 
anced so that it need only be guided 
along work, sander comes ready to ping 
into nearest outlet. — Aviation, Apr., 
’43. 

X-Ray Solution Cooler 66 

Model 555-PD refrigerating unit, 
now being marketed for the cooling of 
processing solution containers in the 
developing tank of industrial X-ray 
machines, also provides huge volume of 
water for washing of film, according to 
manufacturer, Temprite Products 
Corp., Detroit. Water circulates 
through system once; on way out passes 
fresh water inlet coil, pre-cooling it 
and thus necessitating much smaller re- 
frigerating apparatus. Then it can be 
used in film washing process. Adjust- 
ment handle on outside of unit (bottom 
center in photo) can be set for either 


deg., counterclockwise 1.2 deg. Opera- 
tion reported unaffected by oil or dirt. 
Obtainable in four sizes, J, |, 4, j in. 
from F & H Manufacturing Co., Los 
Angeles. — Aviation, Apr., ’43. 


New Steel Caster 68 

Rapids-Standard Co., Grand Rapids, 
Mich., is manufacturing “Nicro Steel” 
caster for portable tanks, dollies, and 




Accuracy wins wars — on 
the battle front and on 
production front. Promote 

Challenge equipment! 

USE 

CHALLENGE 



Semi-Steel 

BENCH PLATES 

These plates provide an accurate surface 
for assembly, layout and inspection, and 
tool room operations — particularly on 
small parts. Made of special analysis 
semi -steel with all sides machined at 
right angles to the top. Two, four, and 
six inches thick. Standard sizes in the 
two-inch plates range from 8x10 up to 
36x84 inches. Four -inch plates from 
12x12 to 48x72 inches; six-inch, from 
12x12 to 54x144 inches. Either precision 
ground (up to 36x96-in.) or planer finish. 
Special and larger sizes to order. 


CHALLENGE 
SURFACE PLATES 



reliable master plates. Challenge Surface 
Plates are made of strong, close-grained 
semi-steel, specially heat-treated. They 
have three-point suspension and heavy, 
deep ribs on the underside which form 
triangular supports for the top surface. 
Will not give or sag under load. Fur- 
nished either hand-scraped or precision 
ground. Felt - lined wooden protective 
cover supplied with each plate. ,,, 
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YOU CAN GET 5 TRU-LOC BALL-TYPE TERMINALS 
FOR AIRCRAFT IN THE PRODUCTION TIME NEEDED 
TO MAKE 1 "B” OR "C” TYPE TERMINAL 


Further: 1 Type " C ” Terminal requires as much Bar Stock as 10 Ball 'Type Terminals 
— the combination of Ball • Type Terminal and the yoke or rod end used with it re- 
quires only 32 % of the material needed for a Type "C” Terminal— and Ball with 
shank (as illustrated) plus yoke or rod end cost much less than Type "C” Terminals 

Yes, these tru-loc ball»type terminals can help you get away from three bottlenecks. 


1. They use much less of the critical materials. 

2. They require but 20% of the productive time — and there is a shortage of 
automatics used to make terminals. 

3. You can get them faster. 

There remains but one possible question — the matter of strength. We cover that with 
the all-inclusive statement that “TRU-LOC BALL.TYPE TERMINALS WHEN PROPERLY 
SWAGED TO THE CABLE HOLD TO THE RATED BREAKING STRENGTH OF THE CABLE.” 


The other advantages of ball»type terminals— ease of u 
are in addition to the important reasons for adopting them n< 
Glad to cooperate with further information. Phone, \ 


• This illustrated S IS x 11 folder gives ex 
sizes, types— most of the facts you will want for your 
you do not have a copy, just ask for it. 

AUTOMOTIVE AND 
AIRCRAFT DIVISION 

6-235 General Motors Building, Detroit 

In Business for Your Safety 


AMERICAN CHAIN & CABLE COMPANY, 


n close quarters, etc.- 
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floor tracks. Featured are two large 
diameter ball raceways. Casters arc 
furmsliod with metal or ABK Resinoid 
floor-protective wheels. Holler bearings 
are standard in most models, and oilite 
or porous iron hearings are available 
for metal wheels. Wheel sizes 3 to 6 
in., most satisfactory operating load 
400 to 800 lb. per caster. — A viation, 
Apr., ’43. 

Plastic Drill js 69 

First public announcement of spew 
Thor plastic portable electric drill \#hich 
has been produced for the Army for 
nearly a year has been made by manu- 



facturer, Independent Pneumatic Tool 
Co., Chicago. Grip handle and field 
and gear cases are made of specially- 
developed tough, light weight plastic. — 
Aviation, Apr., ’43. 

Radial Flexible Shaft 70 

Intended for use where suspension 
type machines are difficult to hang or 
where there is no room for bench and 
floor models, radial type flexible shaft 
made by Wyzenheek & Staff, Chicago, 
consists of motor, belt, and flexible shaft 
which revolve on stationary staff over 
operator’s head. Radial mountings 
available on all company’s flexible shaft 
machines from i to 2 lip. — A viation, 
.-Ipr., ’43. 


GLOBE DISAPPEARING HYDRAULIC 
HOIST ACCOMMODATES ALL PLANES 



Three Traveling Units, Each 
12,500 to 60,000 lbs. Capacity 

The Globe Type A-30 Airplane Hoist provides 
a smoothly operating, easily controlled and 
universally adjustable means of lifting all sizes 
of planes for quicker, easier assembling and 
servicing. Hoist, contacting under wings and 
(or nose), is used to "free wheel" plane for 
checking and repairing retracting mechanism, 
brakes, tires, etc. ... or to level and position 
plane for final adjustment of instruments, armor 
controls. The three oil-hydraulic hoist units 
on rails in pits topped with hinged cover 
plates flush with the floor. Each unit has a lifting 
00 to 60,000 pounds and pro- 
5 inches from floor level. Other 
Airplane Hoists, both portable 
y, are shown in a newly published 
catalog. For your copy, or for further infor- 
mation, write our Philadelphia office: Mer- 
maid Lane at Queen Street. 

GLOBE HOIST COMPANY 

PHILADELPHIA, PA. DES MOINES, IOWA 
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KOLDHOLD 
Rivet Machine 

Cuts Rejects! 

Keep aluminum alloy rivets in 
anneal at -45° F. and cut in- 
spection rejects as much as 10% 
to 50% . . . with KOLD-HOLD 
Rivet Storage Machines. 

Stored rivets drive faster, are 
less subject to head cracks — 
fewer have to be drilled out and 
replaced. Speed production, too, 
with rivets stored right where 
they are used. Handy tube as- 
sembly classifies rivets — permits 
storage up to moment of use. 

Where large quantities of 
rivets are used, large KOLD- 
HOLD rivet storage units are at 
annealing stations, and small 
portable KOLD-HOLD units 
carry rivets to departments. 

Whatever your rivet storage 
or industrial sub-zero processing 
problems may be, investigate 
KOLD-HOLD. Get complete de- 
tails, NOW. 


KOLD-HOLD MANUFACTURING CO. 


Duct Clamps 72 
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A case in point is what has recently been done by 
a large manufacturer of airplane engines with re- 
spect to a matter normally considered of small 
importance. 

New packing cases have been designed which fea- 
ture simplicity of construction, added strength and 
materials-conservation. Concerning the latter — an ex- 
tremely important matter right now — it was found that 
the substitution of two thin metal bands for the former 
outside bolted steel strapping and lifting eyes has 
saved over 500 tons of steel annually. 


A slight reduction in the overall dimensions of one 
size of case now permits 20 cases of this size to be 
packed inside a typical freight car, whereas only 10 
could be so packed formerly. Countersunk case han- 
dles, and the elimination of other previously-used 
protruding hardware, offers a smoother exterior, more 
compact storage, and less likelihood of damage to 
adjacent cases. 

Simplified design makes it possible for four basic 
cases to care for the shipment of all engine types, 
whereas eight were formerly needed. 






p a n y 
City 





STAR CURVES 


THE WEEMS SYSTEM OF NAVIGATION 
was established in 1928 and is based on the patents, 
copyrights, and developments of Lt.-Commander 
P. V. H. Weems. It has been expanded to cover the 
entire of field and sea and air navigation. The out- 
standing contributions by Commander Weems in- 
clude the Star Altitude Curves, the Line of Posi- 
tion Book, the Second-Setting Watch, the Gold 
Medal Text Book Air Navigation, Marine Naviga- 
tion, improvements in the Bureau of Standards 
Type Aircraft Sextant, the Design of the Air 
Almanac, numerous articles, etc., etc. To those in- 
terested in celestial navigation we will be pleased 
to send complete data fully describing the books 
and instruments used connection with the Weems 
System. 


WEEMS SYSTEM OF NAVIGATION 

ANNAPOLIS, MARYLAND 


WEEMS 


Guided by the stars toward 
their "target for tonight" . . . 
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Skin Fastener 76 

lore is 1'enLiire of new device marketed 
by Scovill Mfg. Co., Waterbury, Conn. 
Heat treated ease to reduce wear by 
pliers is, in use, gripped by standard 
fastener pliers and wedge inserted in 
boles where it acts as lender, lining them 
up. Then fastener is compressed. An 
audible snap indicates that it has locked 
into place. Complete filling of the bole 



materials, fasteners arc available for 
holes, 3/32, i, 5/32, and 3/16 in. dia. 
Majority of parts used in these sizes 
are interchangeable. — Aviation, Apr., 
'43. 

Grinding Fixture 77 

New relief grinding fixture designed, 
to speed up countersink grinding op- 
erations has been designed for aircraft 
industry by Industrial Grinding Co., 
Los Angeles, Calif. Will handle count- 
ersinks of all types, center drills, in- 
tegral pilot cutters, and pilot drills, 
either right or left handed; fits any 
standard grinder on work from in to 1 
in. dia. Lift of single cam is variable 
from .001 to £ in. and adjustment pins 
are provided for 1, 2, 3, 4, 6, and 12 



REX-FLEX Stainless Steel Flexible Tubing is battle-tried 
and proven— at the heart of the giant motors which 
power the Boeing Flying Fortress — on equally important 
applications on many other of our latest, largest and most 
formidable military aircraft. 

In aircraft production the adaptability of REX-FLEX 
for installation facilitates the flow of parts through manu- 
facture to assembly and speeds the convergence of major 
units into final assembly. 

REX-FLEX characteristics of light weight, strength, 
flexibility, and resistance to corrosion, heat and vibration 
are solving an ever increasing number of vital problems 
in aircraft design and construction. Like the accomplish- 
ments of the aircraft industry itself, the application de- 
velopments of REX-FLEX, considered, impossible mere 
months ago, are commonplace production line assemblies 
of Chicago Metal Hose Corporation. 

Write J or Engineering Recommendations 

Chicago Metal Hose Corporation 

General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, III. 


fan a 
'pOy/stitty ‘yfyeant! 
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are handling jobs in 


"tenths”! 






and what's more remarkable, they can be trained 
for such accurate work in a few hours. 

That's only one reason manufacturers of combat 
equipment and munitions have adopted the SUNNEN 
Precision Honing Machine. 

The guaranteed accuracy (.0001") and super- 
smooth finish (2 to 3 micro inches) assure fewer 
rejects and interchangeability of parts. These advan- 
tages not only speed production, but prevent waste 
of vital war materials. 



SUNNEN PRODUCTS COMPANY, 7942 Manchester Ave., St. Louis, Mo. 

Canadian Factory: Chatham, Ontario 


Low in Cost — Economical to Operate 

The basic price of the Sunnen Precision Honing 
Machine is only $195! And it's economical to operate. 
No jigs or fixtures — work is held in hands. Relieves 
internal grinders for other jobs. 

range — handles any internal diameter from 
2.400". 

Protect your previous operations by using the 
Sunnen method for that most important operation — 
the last one. 

It's easy to find out just what Sunnen equipment 
can do for you on your job — one of our engineers 
will be glad to call and help you solve your problems. 
Or — if you prefer — write for free bulletin giving 
complete information. 
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Light Transformer 78 

Hardly bigger than a match box, in- 
dicator light autotransformer developed 
by General Electric Co.. Schenectady, 
X. Y., (Min supply power for 52 bomh 
indicator lights of .1!) amp. Each of 
two models, 115 or 26 v., operates on 
400-cycle, single-phase supply, delivers 
30-va at 3 and 1.5 v. Tap of latter 
voltage provides for lamp dimming, pre- 
vents premature filament burnouts when 
only part of lamps arc lighted. Size 



★ 

WELDED ALLOY TUBING FOR HIGH 
TEMPERATURE CORROSIVE 
APPLICATION 

★ 

RADIENT TUBES, INNER COVERS 
AND BASE SHEATHS FOR 
STEEL MILLS 

★ 

THERMOCOUPLE 
PROTECTION TUBES 


The Pressed Steel Company 

of WILKES-BARRE, PENNSYLVANIA 

— BRANCH OFFICES — 

DETROIT, 312 Curtis Bldg • CHICAGO, 205 Engineers Bldg. 
TOLEDO, 1914 Vermont Ave. • NEW YORK, 254 W. 31st St. 


25*-# X}- 21* 
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UNION AIRCRAFT PRODUCTS CORP., NEW YORK 
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2J x 3J 1J in., weight 13* ox. Op- 
erating range: Sea level to 60,000 ft., 
-40 lo 140 deg. F.— Aviation, Apr., '43. 

Resurfacing Alloy 79 

Durface is name of ferrous alloyed 
welding material for resurfacing worn 
alloy steel, east and malleable iron ma- 
chinery. It is produced in two grades 
for gas and electric welding (a.c.-d.e.) 
by Eutectic Welding Alloys Co., New 
York City, which report following phy- 



sical properties: Gas hardness 450-500, 
tensile strength 50,000 lb. psi.; electric 
hardness 575-675, tensile strength 
50,000 psi. Photo indicates refinished 
part. — Aviation, Apr., ’43. 

Small Relay 80 

Developed particularly for aircraft, 
new G-M 3PDT type 27 relay is 
2 x If x2J in., weighs 5 oz. Acceleration, 
15g-plus; nominal coil voltage, 12 d.c.; 
pick-up, 6.5 v. (.92 w.) at 20 deg. C.; 
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That odd name came from the shop where 
strange cubical structures aredaily welded 
and machined. It is known that they are 
war material, destined to go on to other 
American workers who will fit them into 
structures for the defense of America and 
the defeat of the Axis. 


Along with them, and huge weldments 
for the Navy, move die sets from the size 
of your hand to the huge six ton slabs of 
metal that stamp out airplane wings, 
tank sides, portable air fields; and we 
know not what, for the defense of America 
and the defeat of the Axis. 


danly*2J die sets 


WMect StecC 0 ?<z&Ucati<tot 

DANLY MACHINE SPECIALTIES/ I NC., 2100 So. 52nd Ave., Chicago, Illinois 
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coil wattage at 12 v. d.c., 3.2: contact 
pressure, 60 g. ; contact capacity, 10 amp. 
at 30 v. d.c.; temperature rise, 32 deg. 
C. at 12 v d.c. Priority AA-4 or better. 
G-M Laboratories, Chicago. — Aviation, 
Apr., '43. 

Hydraulic Rotometer 81 

Fischer & Porter Co., Hatboro, Pa., 

flow rates in aircraft hydraulic systems. 



by patented design which creates dead 
space around float, liquid flow shears 
upon liquid instead of upon float, 
and thereby helping eliminate any vis- 
cosity drag. Model illustrated measures 

2.000 lb.; others are available up to 

5.000 lb. Flow rate is read directly 
on scale. — A viation, Apr., '43. 


Punching Unit 82 

Newest addition to line of Wales 
punching and notching units, made by 
The Strippit Corp, North Tonawanda, 
N. Y., is Type ‘‘E’’ hole punching unit 
for punching series of holes simultan- 
eously in extruded shapes and sections 



These little fellows pack a 
terrific wallop! 


UNITED STATES SPECIAL 
STREAMLINED AVIATION DRILLS 
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American planes today have what it takes! Speed — wider 
cruising range — greater firepower — maneuverability! All 
this— due to the ingenuity of aviation engineers and machine 
tool builders — working with the right kind of tools. That's 
where Wesson Carbide Cutting Tools are doing their part — 
cutting tougher metals , faster, with greater precision, with min- 
imum rejects. >■ » » Pioneers in "tooling up" for aviation ; 

motor production, Wesson Company is constantly setting new 
standards of precision and speed in Carbide Cutting Tools. 

The counsel of Wesson engineers — skilled in engineering 
and designing of cutting tools — is available to help solve 
present war production problems, or for post war planning. 


WHEN THE WAR IS OVER wc’U enjoy higher stand- 

and trucks — household appliances — every machine and tool 
that's made of metal — will be better, safer, stronger. 


Wesson Carbide Cutting Tools will help to make this possible by 
cutting tougher metals, with greater precision. And these things 
will cost less to buy — they’ll operate more efficiently and more 
economically — they’ll be safer and will last longer. 
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mechanical processes from regular 
grades of cotton without carding, comb- 
ing, or twisting. It is said to have in- 
creased strength and good resistance to 
weather and mildew. — Aviation, Apr., 
’43. 

Portable Elevator 85 

In use at Army airport hanger, port- 
able elevator by Revolvator Co., North 
Bergen, N. J., has extreme lift of 54 
ft. via five welded steel sections which 
telescope into a collapse height of 11 ft. 
9 in. Top platform, 54 x 86 in., is 


«^-ar=== — 
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suspended and worked by four roller 
chains of 6,600-lb. tensile strength 
hooked to lj-hp. motor. Metal-encased 
gears run in continuous oil bath. Base 
frame 66 in.xlO ft. which can be 


on press brakes. Each unit consists 
of punch die, holder, stripping spring, 
and guide with lower gap below die 
holder of legs of work. Photo shows 
series of units mounted on press brake 
rail. — Aviation, Apr., '43. 


Surface-Facing Tool 83 

New surface-facing tool shown here 
has been designed by Robert H. Clark 
Co., Los Angeles, to take place of stand- 
ard end and shell end mills for surface 
facing. Consists of straight or tapered 



shank with three adjustable bits. Set 
of four tools with measuring gage also 
provided covers diameters from 1 to 
4J in. Each tool has range of seven or 
more end mills. — Aviation, Apr., ’43. 


Parachute Yarn 84 

With linen and long staple cotton 
for manufacture of parachute harnesses 
now critical materials, United States 
Rubber Co., New York City, has de- 
veloped substitute material, Ustex. Ap- 
proved by Wright Field for harnesses, 
new yam is produced by chemical and 
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A G-E POWER PACKAGE THAT DRIVES LANDING GEAR, 
BOMB DOORS, WING FLAPS, AND TAIL WHEELS 


Light, Compact, but Plenty Tough 

Careful design, fine materials, and 
rigid tests — all contribute to the 
building of an electric drive that 
packs the punch you need — when 
you need it. 

A superior insulating tech- 
nique makes the winding struc- 
ture practically indestructible — 
even under the severest overloads. 
The finest magnetic materials 
available are used to make sure 
that these G-E power packages 
will deliver top-notch perform- 
ance under the most adverse 
conditions. 


Complete Unit — Ready to Install 

The power package shown con- 
sists of an aircraft electric 
motor with magnetic brake, re- 
duction gears*, and friction clutch. 
To keep the number of its moving 
parts to the minimum, each ele- 
ment is reduced to its simplest 

To Designers 

This line of power packages can 
be a great help in simplifying 
your work. Instead of spending 
hours co-ordinating the devices 
that make up a drive, specify a 


GENERAL (» ELECTRIC 


G-E power package. Remember 
too, these drives save man-hours 
on the assembly line. 

When you have a new design 
under consideration, see the near- 
est G-E office about the possi- 
bility of adapting an available 
power package to your applica- 
tion. General Electric Company, 
Schenectady, N. Y. 
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NEW PRODUCTS 


steadied by 16-ft. outriggers. — Avia- 
tion, Apr., ’43. 

Band Saw Cooler 86 

Designed to fit all types of horizontal 
band saws without alterations, eoolant 
system of Gray-Mills Co., Chicago, con- 
sists of pump and eoolant return pan 



larger and below the blade and guards 
to protect operator from splashing oil. 
Special oil to be used with device is 
specified as “I’lo-Bae” Saw-Kut No. 5. 
— Aviation, Apr., ’43. 

Sanding Backstand 87 

Easy conversion of one en.l of a 
grinding wheel unit into a belt sandcr 
is illustrated by use of Idler Backstand. 
Work is sanded on abrasive surface of 
belt, which is manufactured by Behr- 



Manning Corp., Troy, N. Y. Bench 
model also available. — Aviation, Apr., 
'43. 


Engine Mounting 88 

“Rubberflcx” is name given by Bush- 
ings, Inc., Berkley, Mich., to new line of 


? Ready 

ACTION! 



Fff THESE SCIENTIFICALLY 
DEVELOPED COMPOUNDS PERFECTED 
FOR INDIVIDUAL CLEANING PROBLEMS 


Tftetex 


ftuadex 


PROCESS AND COMPOUNDS FOR 


WRITE FOR 7** DATA SHEETS 


mn.OERmiD. 

INCORPORATED 

WATERBURY, CONNECTICUT 
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HAND STONED SHELL MILL 
GIVES 4 TIMES THE OUTPUT 


& — ■■ 

NEW PRODUCTS 


engine mountings composed of full re- 
claim rubber, Butyl, Thiokol N, or 
Buna. Placing of cushion between inner 
and outer wall of steel, stainless steel, 
bronze, or brass, is announced to save 
17 percent of normally required rubber. 
Held together mechanically, mountings 
permit only i in. fall should weight 
shear rubber and thus become solid in- 
stead of insulated support. — A viation, 
Apr., ’43. 

Metal Cutter 89 

Fitting chuck of J in. pneumatic or 
electric drills is Royal Clipper Metal 
Cutter, produced by Aircraft Tool Di- 
vision of C-B Tools, Lancaster, Pa. 


JfaPuH the cutter of this shell end mill resulted in over 

four times the production of magnesium parts for war work. 


THE JOB: Machining to size, a boss on a magnesium 
casting. Cut .150 on first side, .250 on the opposite side; 

24 hour continuous operation. 

THE REPORT: “With regular grinding, 67 parts 

were machined before failure of the milling cutter. We then 
stoned the same cutler by hand with a ‘Hard Arkansas.’ This 
increased production to 280 parts. High speed production on 
this metal means that all cutters have to be hand stoned.” 

The stone used was a “Hard Arkansas” square file 3jx^x costing 
70< 1 , good for years of the same high grade service. 



Operator drills i in. hole in sheet to be 
cut, inserts tongue of cutter which will 
clip lines and patterns in material up 
to .040 in. — A viation, Apr., '43. 

Coil Lifter 90 

For lifting coil stock without raising 
it first, Never-Slip Safety Clamp Co., 
Mamaroncck, N. Y., has produced me- 


Consider the little effort and cost to speed up and increase output ; the 
scarce tool steel and equally precious setting-up time saved in grinding 
only one-quarter as often. Multiply that by the number of tool cutters 
you operate and see what it really means. 

You can get further details from your Distributor Salesman or by 
writing us. 

Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 

Grand Rapids, High Point, Indianapolis, Los Angeles, 

New York, Philadelphia, St. Louis, S an Francisco, Tacoma 


A BEHR-MANNING • TRO Y, N. Y. 

(DIVISION OF NORTON COMPANY) 

ALSO RELIABLE COATED ABRASIVES SINCE 1872 



chanical device illustrated which is 
easily attached to any hoist. — A viation, 
Apr., ’43. 
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Experience is providing ever-increasing gains in the 
output of Mallory Bearings made by the Mallosil 
Process of bonding rare metals to base metal backings. 
Experience has made possible a quality and quantity 
of precision accuracy production considered impossible 
only a few months ago. 


Experience is responsible for the technique that makes 
Mallory Bearings reliable performers for aviation 
engines that must withstand terrific pounding and 
fatigue stresses under the most difficult combat con- 
ditions. Wi th tolerances measured in split-thousandths, 
Mallory Bearings provide tough, homogeneous silver 
surfaces of high fatigue resistance; ample strength and 
hardness; and high resistance to seizure. Their War 
record bespeaks their superiority for the toughest 
kind of work. 


Experience has enabled Mallory to design tools and 
testing equipment that assure uniform accuracy for 
Mallosil-processed Mallory bearings, bushings, pinion 
races, gear races, spacers, collector rings and other 
vital parts used in many types of military planes. 


Of course, all Mallory experience now is concentrated 
on War production. But continuous research is aiding 
experience and the net result will be a fund of knowl- 
edge invaluable after the War to manufacturers of 
high-speed motive parts. Consult us. 



Plexiglas 

ON THE FLYING FORTRESS 



T HE world’s first transparent 
plastic bomber nose was made 
of Plexiglas— in a Rohm & Haas 
plant. It was here that the method 
for mass production of these curved 
sections also was developed. 

Today you’ll find Plexiglas 
aboard every type of Army and 


Navy airplane ... in bomber nose 
assemblies, tail enclosures, gun tur- 
rets, cockpit covers . . . down to the 
smallest windows and landing light 
covers. 

You see, Plexiglas remains crys- 
tal clear indefinitely. It keeps its 
great strength even at sub-strato- 


sphere temperatures. It’s easy to cut 
and to mold into smooth stream- 
lined shapes. Six years of use aboard 
every type of aircraft, have earned 
Plexiglas the 
title of “America’s 
Standard Trans- 
parent Plastic.” 





ROHM & HAAS COMPANY *i 

W-.ISHIXGTOS SOI IRE. /' II 1 1. A HELP II I I. El. SSg 

Manufacturers ol Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides . . . Enlymes . . . Chemicals tor the lestner. textile and other Industries 
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UNAFFECTED 
BT VIBRATION 

POSITIVE OPERATION REGARDLESS OF 
CHANGE OF MOTION OR ACCELERATION 

All General Controls hi-g electromagnetic valves 
have a fundamental and important operating char- 
acteristic: valve operation is positive regardless of 
vibration, change of motion or acceleration, as indi- 
cated by increases in the "g" factor. 

General Controls hi-g electromagnetic valves are 
available for many aircraft control applications. The 
complete line includes gasoline, oil, anti-icing and 
cabin heater controls; high pressure hydraulic con- 
trols, including 3-way and 4-way selector valves; 
gasoline cross feed and safety shut-off valves; oil 
dilution valves; proportioning controls, etc. 

Fast acting and light in weight, they are designed 
for various automatic and remote control require- 
ments and are available in normally open or nor- 
mally closed types, for intermittent or continuous 
duty, handling gases, fluids, vapors and vapor mixes. 
A descriptive Bulletin shows how General Controls 
hi-g valves can simplify complicated aircraft con- 
trol systems and at same time make measureable 
savings in weight, materials, space, installation time 
and money. Write today for your copy. 

GEKEflAU^T CONTROLS 

HOUSERS AND LEADERS IN THE DEVELOPMENT 
801 ALLEN AVEN 








A vital component 
in oxygen systems 
for high altitude flying 

The function of the Scott Oxygen Manifold 
the flow of oxygen from an outside souro 
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B OMBING and strafing at tree- 
top level — at speeds approach- 
ing 500 m.p.h. — this hell-raising 
fighter gave the Nazis the surprise of 
their lives when it first appeared on 
the battle scene. 

Because it flies so low and so fast 
that the human ear can hear it only 
when it is overhead, only the luckiest 
shot can bring it down. But, unless 
the plane controls act instantly to 
synchronize with the pilot’s light- 
ning-quick reflexes, the dangers of a 
crack-up are great. 

It is this kind of instant-acting, 


dependable control that is assured by 
American Tiger Brand Aircraft Con- 
trol Cables. Their in-built qualities 
of high strength and high fatigue re- 
sistance make possible the sensitive, 
unfailing response indispensable for 
all precision flying and rapid maneu- 
vering. 

In these Control Cables are ideally 
combined light weight, minimum 
stretch, high resistance to abrasive 
wear and superior flexibility. All are 
of Excellay Preformed construction 
to insure flawless performance — un- 
der every condition of service. 


AMERICAN Tiger Brand CONTROL CABLES 


AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 

COLUMBIA STEEL COMPANY 

San Francisco 


UNITED STATES STEEL 
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Victory Sparks for "Lightnings" 

F LYING HIGH over hoi Tunisian 
sands and steaming New Guinea 


jungles, American heavy bombers 
blast enemy bases and docks. And 
with them fly speedy "Lightnings,” 
that shoot down out of the blue to 
blast attacking enemy fighters. 

For high altitude flight and fast 
dives, banks and turns, "Light- 
nings” need rapid fire-power in en- 
gines as well as guns. Each second. 


must be generated and delivered to 
engine cylinders. 

This vital job is performed by 
"BENDIX-SCINTILLA" Ignition. 
Constantly improved to meet new 

and flight, "BENDIX-SCINTILLA" 
Aircraft Magnetos, Harnesses and 
Switches fly on well-nigh every 
modern United Nations’ aircraft . . . 
vital members of "The Invisible 
Crew” in action on every front. 


_ . .Mil 

enef/i 
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HERE... Electrons at War 
Frame the Future! 


future, we sec unlimited new fields of 
endeavor opening up for our fighting men 
when they return — and for all America. 
And we realize, as we explore further, 
that the multiple peacetime applications 
we envision now, arc just the beginning 
of the new world of electronic marvels 
we arc planning to help build. 


H ERE, at Bendix Radio, with each new 
development in radio communica- 
tion, radio navigation and radio detec- 
tion, for the use of our armed forces, 
electronic discoveries are speeding victory 
in this war. Just as important, these same 
discoveries also arc throwing fragments in 
all directions to frame the future. In this 


BENDIX RADIO 
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Kaiser Buys All Stock in Fleetwings Firm; 
Also Assumes Chairmanship of Brewster 


Affirm Wright's Authority 
Over Aircraft Resources 

Washington (Aviation Bu- 
reau! — T. P. Wright, director 
of the Aircraft Resources 
Control Office of the Aircraft 
Production Board, has 1 
given extensive auth( 
over materials, manpower, 
machine tools, and other fac- 
tors affecting the airplane 
dustry. 

His powers, now formally 
legalized, are established in 
a directive from C. E. Wilson, 
head of the Aircraft Produc- 
tion Board and vice-chairman 
of WPB. 

Mr. Wright, civilian a 
nautical engineer, was \ 
president and director 
engineering of the Curtiss- 
Wright Corp. He has bet 
key man in WPB’s aircraft 
program since 1940 and is 
likewise a member of the Air- 
craft Production Board (see 
organizational chart on p. Ill, 
Feb. Aviation! which is the 
policy-making “Little W 
for aircraft production. (An 
editorial regarding Mr. Wright 
and his new powers appears 
on p. 105 of this issue.! 

Other members of the Re- 
sources Control Office are 
Brig. Gen. Bennett C. Myers 
and Rear Adm. E. M. Pace, 


Bellanca Regains Contral 

Following his protracted 
proxy fight, Giuseppe M. Bel- 
lanca apparently has regained 
control of Bellanca Aircraft 
Corp. through election of four 
of the seven members of the 
board of directors, including 
Andrew J. Higgins, New Or- 
leans boat builder. 

However. Lessiter C. Mil- 
burn. president, called a di- 
rectors' meeting when two of 
the Bellanca selectees were out 
of town, giving him a three- 
to-two majority by which he 
promptly re-elected the man- 
agement which Mr. Bellanca 
had opposed. 
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Bismarck Battle Was Pure Air Action 


New Contracts Between Airlines and REA 
Approved by CAB; Revisions Detailed 


Washington (Aviation Bu- 
reau) — The Civil Aeronautics 
Board has approved revised 
contracts of twelve airlines 
with the Railway Express 
Agency. The board says that 
air transportation has reached 
a stage of development at 
which it is essential that air- 
lines be freed from certain 
restrictions so that they can 
move in any direction the 
public interest may require. 

First, and most important, 
of four changes in the con- 
tracts is release of the air- 
lines from their agreement to 
maintain air express rates at 
not less than twice rail ex- 
press rates. This clause has 
not made any difference be- 
cause air rates have been 
higher than that. 

Meanwhile, the clause which 
forbids the airlines accepting 
express from any other agency 
than REA is removed. This 
does not mean that the air- 
line must handle express 
directly. 

A new clause provides that 
REA may extend its services 
on a competing air carrier and 
cannot be prevented from 
doing so by another airline. 

A provision that REA shall 
not enter into the air trans- 
portation itself is deleted. 
This clause was unnecessary, 
since REA could not start a 
service of its own without a 
certificate from CAB. 

Revision of REA-airline 

toward a break up of the two 
systems, according to CAB 
and airline spokesmen. Air 
Cargo, Inc., which was organ- 
ized months ago by the air- 
lines to survey the whole air 
cargo outlook, has now gone 
far enough with its study to 
know that an airline-owned 
pickup and delivery system 
exclusively for air express 
would cost a prohibitive sum 
to set up and operate. One 
major airline executive pre- 
dicts that the lines will still 
be working with REA five or 
six years from now. 

The twelve airlines figuring 
in the contracts are: All- 
American Aviation, American 
Airlines, Chicago ti Southern, 
Colonial, Continental, Delta, 
Eastern, National, Northwest, 
Penn-Central, United, and 
Western. 


... So Anyone Can Do It 

Completely automatic flying, 
making it possible for virtu- 
ally everyone to fly safely, will 
be a reality within a few years, 
according to a prediction of 
E. R. Breech, president of 
Bendix Aviation. The 2,500 
engineers on the Bendix stall 
are, he says, making very 
marked progress in their job 
of eliminating the element of 


human error in flying. In 
discussing Bendix's present 
role in the war, Mr. Breech 
states that over 30 percent of 
the corporation's present war 
volume of about $60,000,000 per 
month is in new products 
which were not on the market 


Consolidated “Well Along” 
On 400-Passenger Craft 

Los Angeles (Aviation Bu- 
reau) — That his company is 
well along on its new giant 
plane designed to carry 400 
persons or an equivalent mili- 
tary load, was reported by 
Consolidated Aircraft Corp.’s 
Pres. Harry Woodhead to 
members of the Society of 
Automotive Engineers recently 
in session at San Diego. He 
estimated that the plane will 
require four years from con- 
ception to birth on the pro- 
duction line but did not state 
what portion of that period 
has elapsed. 

He predicted that steel will 

aircraft, and that adjustable 
jigs and fixtures will be de- 
veloped which will permit 
changes in basic models di- 
rectly on the assembly line. 
Eventually, he said, it will be 


Word comes that the 14th 
Air Force has been established 
in China superseding the for- 
mer China Air Task Force, 
and Brig. Gen. Claire L. 
Chennault (seen here second 
from left) has assumed its 
command, stepping up from 
his leadership of the Task 


Washington (Aviation 
Bureau)— The total de- 
struction of a Japanese con- 
voy of 22 cargo and combat 
ships aggregating 90,000 
tons and about 20,000 Jap 
soldiers and sailors, plus 
55 protecting airplanes in 
the Bismarck Sea, has been 
classed by military men 
here as the most important 
and decisive purely air 
action in history thus far. 

The months-long en- 
gagement between the 
British RAF and the Ger- 
man Luftwaffe during the 
blitz was of greater magni- 
tude, but no instance of 
single action has equalled 
this complete victory. Al- 
lied air forces, including 
many categories of Army 


possible to manufacture 50 
units of one model and then 
50 of another on the same line 
because of rapidly developing 
flexibility in jigs and fixtures. 

The speaker minimized the 
possibility of converting war- 
plane types to peacetime uses. 
Such conversions, he held, will 
be strictly of temporary, stop- 
gap nature, for peacetime air- 
craft will have to be designed 
for economy of both construc- 
tion and operation. The in- 
dustry will not return to cus- 


Force. Discussing raid plans 
with the general are (left to 
right) : Lt. Col. Herbert Mor- 
gan, Col. Robert L. Scott, Jr., 
and Col. William E. Bayse. 
Chunking reports that Gen. 
Chennault's new 14th will 
probably be reinforced for an 
intensification of the air war. 



and Navy planes, out- 
classed the enemy. Jap 
air coverage of the convoy 
weakened and dispersed 
under the attack, and our 
bombers and torpedo planes 
—reported to number 136 — 


more than 200 tons of 
missiles on the enemy 
cruisers, destroyers, and 
troop ships. 

Our losses were relatively 
light — it is said the Japs 
lost more ships than we 
did men. Fact that no air- 
plane carrier was men- 
tioned is the reason for 
assumption it was purely 
air operation. Thus this 

of military aviation which 
will be carefully noted. 



ng of planes after 
he continued, but 
11 standardize more 
for greater volume 


Air Transport Command 
Data Reported by Chamber 

Our Army Air Transport 
Command, built on the frame- 
work of the old Ferrying Com- 
mand and the Contract Air 
Cargo division, now has one 
route ranging 17,000-mi., and 
flights of 6,000, 8,000, and 10.- 
000 mi. are considered routine. 
ATC delivers in a matter of 
days and hours to Australia, 

sectors, plane parts, munitions, 
and personnel. Surface trans- 
port of the same would re- 
quire weeks or months. 

From points throughout the 
United States, the command 
lines radiate to Africa, South 
America, Alaska, Iceland. 
Hawaii, China, Liberia, New 
Guinea, Siberia, and the 
British Isles. Some 130,000 
separate items of war ma- 
terials are flown daily to these 
points, and many types of 
goods are ferried back to this 
country. This data was com- 
piled by the Aero Chamber 
of Commerce and released by 
the Army. 

Groups of technical experts 
can be flown to some far-away 
war zone and be back at their 
home plants only a week later. 
Urgently needed plane parts 

specific frontline airport a day 
or two after the call for them 
has been received at the fac- 
tory of their origin. 

ATC equipment includes 
Douglas DC-2's and DC-3's. 
Douglas Skymasters, Sky- 
troopers, and Skytrains, Cur- 
tiss Commandos, Boeing 307 
Stratoliners, C-87 Consoli- 
dated Liberator Expresses, 
cargo versions of the B-24. 
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rising from a few thousand 
pounds in the previous year 
to many millions in 1942. 

The Air Transport Com- 
mand flights are now reaching 
a level often envisioned by 
such experts as Grover Loen- 
ing, and while no actual fig- 
ures have been made available, 
a minimum net load of two 
tons per flight would indicate 
that airplanes are now carry- 
ing 1,000 tons plus per week 
over the ocean to our far flung 
battle fronts. Larger and 
faster aircraft should eventu- 
ally answer the question 
whether aircraft can take over 
part of the seaborne traffic, a 
question which has been fore- 
most in the minds of many 
air cargo advocates. 


Mitchell bombers, took part 
in 380 combats during Janu- 
ary, in difficult weather, with- 
out losing a single plane. One 
result of these raids was the 
destruction of a railway junc- 
tion where five trains of Nazi 
war material, two troop trains, 
and a number of locomotives 
were destroyed. 

The American Air Force, Mr. 
Stettinius said, ferries long- 
range bombers direct to India 
and uses airfields built by 
Indian workmen. Ten thou- 
sand workmen were employed 


to build a single airport. One 

Bangolore, India, managed by 
Americans, repairs military 
planes and manufactures 
gliders. This plant last year 
repaired more than 400 planes. 

U. S. Anti-Sub Command 
Now Spans Atlantic 

The Anti-Submarine Com- 
mand of our Army Air Forces, 
organized to take over the 
coastal patrol functions of the 
First Bomber Command, has 
now extended its operations 
across the Atlantic Ocean. 

This command is charged 
with seeking and destroying 
enemy submarines, conduct- 
ing aerial convoying oper- 
ations at sea. and providing 
air coverage for coastal ship- 
ping. Officers and men of the 
command have played leading 
roles in rescue work following 
torpedoing of ships off the 
American coast. 

The command will now 
locate and attack enemy sub- 
marines in any theatre where 
they can be detected. 

Graduates of the Army Air 
Forces regular air-crew schools 
are further trained in special 
schools for anti-submarine 
warfare and then assigned to 
man the anti-sub aircraft. 


Industry Organization Policy Shifting; Third 
Council Proposed; Boeing in Coast Group 


Some Boeing B-17 Flying 
Fortresses are also in use on 
the ferry runs, and Lockheed 
Lodestars are engaged in regu- 
lar flights. Soon to get into 
the service are the Lockheed 
Constellations, heavy four- 
engine cargo ships, and Cur- 
tiss Caravans. 

At one point, a glacier was 
leveled off to serve as a land- 
ing field. This glacier is mov- 
ing one foot per month, but 
being figured to last a cen- 
tury or so it may be considered 
"permanent." At another 
point workmen were para- 
chuted into a wilderness to 
hack out enough space so that 
mechanical clearing devices 
could later be dropped in sec- 
tions, by other parachutes, to 
complete the job. 

ATC is still in its infancy. 
The Army says it will ulti- 
mately be ten or more times 
the size of the combined 
peacetime airlines of the entire 
world. 


AWPC of West Coast 
Reports Increases 

Los Angeles (Aviation Bu- 
reau) — Deliveries by the eight 
member companies of the Air- 
craft War Production Council, 
Inc., West Coast, increased 240 
percent by weight during the 
first 13 months of war, Coun- 
cil Pres. Robert E. Gross, also 
president of Lockheed, has an- 
nounced. Dollar deliveries in- 
creased 147 percent to a daily 
average of more than $5,500,- 
000. Deliveries by weight in- 

vember. 

Manhours of the eight 
companies increased 99 per- 
cent during the past 13 months 

86 percent in pounds of air- 
plane produced for each man- 
hour worked. 

Through the council, 1,734 
normally confidential techni- 
cal engineering reports were 
interchanged among the mem- 
ber companies and 16.338 
emergency exchanges of pro- 
duction items were counted. 
More than two score instan- 
ces of machinery breakdown 
resulted in production work 
being temporarily done by 
another plant thus avoiding 
shutdown. Many exchanges 
of information and production 
work were also made by mem- 
ber companies with aircraft 
plants in other parts of the 
nation. 


Atlantic Flights Zoom 

Both Pan American’s traffic 
and the flights of the Army 
and Navy Air Transport Com- 
mands are now reaching phe- 
nomenal levels, as many as 500 
weekly ATC flights being 
made, while Panam’s traffic 
increased an average of 140 
percent over already-busy 1941. 
Especially the increase in 
freight traffic is Impressive. 


Okays Synthetic Tires 

Synthetic rubber tires have 
been approved by the CAA for 
use on commercial airplanes. 
B. F. Goodrich made extensive 
tests of synthetic tire con- 
struction which were accepted 
by CAA in making its ruling. 
Goodrich had previously built 
initial synthetic tires for 
automobiles. The announce- 

manager of the company's 
aeronautic division. 


Soviet Gets 5,600 Craft, 
Cite P-39, B-25, India Plant 

Washington (Aviation Bu- 
reau) — Lend-Lease Adminis- 
trator Edward R. Stettinius 
has reported to Congress that 
the United States and Great 
Britain together have sent 
5,600 planes to Soviet Russia. 

Russia's Ambassador in 
Washington. Maxim Litvinov, 
praised American fighter 
planes, notably Bell P-39 Air- 
acobras. He told of a regi- 
ment in the air force of the 
Red Army, using only Aira- 
cobras, which brought down 
43 planes during air fights 
while losing only three. 

A Russian aviation unit, 
using North American B-25 


industry in this country is 
undergoing extensive and 
rapid changes. What may be 
the ultimate outcome is un- 
predictable. 

The two Aircraft War Pro- 
duction Councils, West Coast 
and East Coast, have taken 
over — for the present at least 
—the major common wartime 
interests of the industry. And 
the Aeronautical Chamberpot 

the initial ^ reorganization 

president of Boeing, as Cham- 
ber president. 

Only the West Coast Coun- 
cil has a Washington office, 
thus far. the East Coast 
Council still having its head- 
quarters in New York City. 
Eastern aircraft producers do 
not need representation in the 
Capital as much as do the far- 
away Coast people. 

Neither of the Councils, 
however, can speak for the 
whole industry on any mat- 
ters. One would stand small 
chance of being wrong, there- 
fore, in guessing that an over- 
all parent organization, or 
national council, was being 
considered. 

In addition, the Automotive 
Council (an association of 
auto and allied industry firms 


producing aircraft and parts, 
weapons, and war equipment) 
is proposing a Central Air- 
craft Council. Informed per- 

planned chiefly to serve the 
interest of automobile com- 
panies making airplanes or 
parts thereof, but that “old 
line" manufacturers would be 
eligible. The Midwest has 
only a few pertinent com- 
panies that are not either 
auto firms or branches of air- 
plane builders. 

Many men in the industry 
still believe that when the 
war ends the airframe, pro- 
peller, and engine manufac- 
turers should be re-united in 
the Aero Chamber of Com- 
merce. For all any one knows, 
it might turn out that way. 

Meantime Boeing Aircraft 
Co. has joined the West Coast 
council as an associate mem- 
ber, after cooperating from 
outside since inception of the 
council. Boeing is one of those 
concerns that does not hurry 
to join organizations, but in 
this case the company wanted 
to take full advantage of the 
exchange of engineering data, 
especially in view of the fact 
that Douglas and Vega, both 
member firms, are making 
Boeing B-17's. And council 
members were anxious to have 
the fullest kind of association 
with Boeing. 
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CAA Asks 200 Schools 
To Train Army Air Cadets 

Washington (Aviation Bu- 
reau) — CAA has invited more 
than 200 of 500 existing flight 
instruction schools to sign 
contracts for training Army 
aviation cadet candidates and 
elementary and advanced non- 
combatant Army reservists. 
About 100 schools are training 
Havy personnel. Consequently 
approximately 200 remaining 
schools may be forced to close 
for lack of business, according 
to a CAA spokesman. 

Under the new scheme, flight 
training, coordinated with 
ground school instruction, will 
be conducted by the Air 
Forces. It will consist initially 
of ten hours dual elementary 
flight instruction given, as in 
the past, by CAA contractors. 

This is the fourth type of 
instruction undertaken by 
CAA War Training Service. 
Courses for cadets and in- 
structors are being conducted 
for the Navy besides the 
present Army non-combatant 


Tern WLB Coast Wage 
Rates Temporary Solution 

The War Labor Board's di- 
rectives on wages for Boeing 
Aircraft Co. workers and for 
Southern California aircraft 
employees are termed by com- 
petent authority as a tempo- 
rary solution of a difficult 
problem. 

Union leaders accepted the 
decision with reservations. 
Unanimous informed opinion 
was that if John L. Lewis suc- 
ceeds in getting $2 a day in- 
crease for his miners, or even a 
substantial part of it, the Ad- 

wage-price spiralling will be I 
seriously weakened. Not only 
the Boeing and Southern Cali- 
fornia unions, but organized J 
labor right across the board 


will then make new demands. 

WLB applied the "Little 
Steel" 15 percent formula to 
the Boeing case and found that 
a 4 Vie. general hourly increase 

for all Boeing workers except 
beginners was raised to 82c. 

WLB found Southern Cali- 
fornia workers entitled to no 
increase to correct maladjust- 
ments, because Increases total- 
ling more than 15 percent had 
been granted since Jan. 1, 1941. 
But under the reclassification 
plan that was ordered, about 
50 percent of the classified 
workers receive increases of 
about 7 lie. per hour. The 

trained beginners becomes 75c. 

Retroactive pay to July 6, 
1942 was ordered for all work- 
ars who had been on the pay- 
rolls since July 6. This 
amounted to $64.75 for all 
California workers and $78.75 
for Boeing workers. 


Eisemann Control to AEC 

Control of the Eisemann 
Corp., maker of magnetos and 
generators, has been acquired 

Through the merger, Eastern 
Corp. officials Howard S. 
Welch and O. n. Ashman, 
have become president and 
treasurer, respectively, of the 


Errata 

In Feb. Aviation's American 
Aircraft Specification table, a 
typographical error had the 
high speed of the Fleetwings 
BT-12 listed as 120 mph.. in- 
stead of 173 mph. and Foot- 
note 6 incorrectly stated the 
F4U was being built by Fire- 
stone Tire & Rubber Co. This 
should have read Goodyear 
Tire & Rubber Co. In the 
American Engine Specifica- 
tions table, the make of igni- 
tion listed for Air Cooled 
Motors Corp, should have read 
Eisemann. 



* * SPOT CHECKING * * 


Production of C-54 Skymaster 
the new Douglas Chicago-area 

According to Pravda, Soviet 
aircraft production during 1942 
was 75 percent up from '41. 

So many glider pilot candi- 
dates have received prelimi- 
nary instruction that the 
Army has suspended begin- 
ning courses and emphasis is 
now being placed on advanced 


Schedule calls for a tripling of 
P & W bomber engine produc- 
tion in 1943 by the Buick 
Division of GM in the Chicago 


King George VI recently made 
Maj. Gen. Brereton, Middle 
East commander of all Ameri- 
can forces, a Companion of 
the Order of the Bath. Cited 
was the General’s distin- 
guished service in the South- 


New commander of our heavy 
bombardment group, 9th Air 
Force. Africa, is Col, Keith 
Compton, recipient of the Air 
Medal and DFC for successful 
attacks on Italian targets. 

Ruling of the WPB permits 
filing of Form PD-1A for 
priority assistance with the 
nearest district office. Appli- 
cations formerly had to go to 
Washington. 


Resolution to authorize a 
medal for the President in 
recognition of his flight to 
the Casablanca conference has 

of the medal would be the 
American Section of the In- 
ternational League of Aviators. 


With more than 90 percent of 
its 5,700 employers subscribing 
for War Bonds, United Air 
Lines has been awarded the 
coveted Minute Man flag. 


Penn Central is working on 
special plans to improve air 
cargo service for the military 


A sanitation manual covering 
air conveyances operating in 
interstate traffic has been is- 
sued by the U. S. Public 
Health Service. 


Plans for national integration 
of the exchange of aircraft 
production information have 
been formulated by the East 
Coast AWPC. executives of 
which were preparing to con- 
fer with officials of the West 
Coast AWPC as we go to press. 

Congress has been told by Col. 
Lewis Sanders, chief of the 
Re-Employment Division, Se- 
lective Service, that produc- 
tion time on medium bombers 
has been cut from 70,000 man- 
hours to 13,000 man-hours. 

As of April 1, planes bearing 
the CAP emblem are required 
to display the new CAP regis- 
tration certificates. 


A waterproof radio transmit- 
ter which automatically sends 
an S.O.S. call and code iden- 
tification has been devised by 
the Signal Corps for use in 
planes. The unit is powered 
by a hand-cranked generator. 


For increasing 1942 fourth- 
quarter production 224 percent 
in dollar value over third- 
quarter shipments, the Shef- 
field Corp.. Dayton, Ohio, has 
received a bronze trophy from 
the National Machine Tool 
Builders Association. 


There are 10-min. rest periods 
for workers during each shift 
under a new employee pro- 
gram at North American. 
Smoking areas and music and 
features. 


To tap additional sources of 
manpower. Douglas is launch- 
ing a newspaper, radio, and 
billboard advertising cam- 
paign directed toward the 
Spanish-speaking populace in 
its vicinity. 


Distinguished production serv- 
ice of its employees is now 
recognized at Scott Aviation 
Corp. by special awards of 
wings bearing the Scott 


AC Exhaust Systems 

After several months of re- 
tooling. Aircraft Components. 
Inc., Van Nuys. Calif., is now 
in full production in both its 
East and West Coast plants, 
according to Pres. Gilbert G. 
Budwig. for the manufacture 
of stainless steel exhaust sys- 
tems. Included in present 
production are collector rings, 
tail pipes, head exchangers, 


I short stacks, and an improved 
flame dampening short stack 
is also being made. 

Fifth Flat-Top Launched 

The Monterey, newest of the 
Navy's aircraft carriers, has 
been launched at the yard of 
the New York Shipbuilding 
Corp. 13M months after laying 
of the keel. 
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AAF Orders Helicopters; 

Aid to Peace Use Seen 

From the Sikorsky Division, 
United Aircraft, the AAF has 
now put in an order for 300 
of Model XR4 helicopters, 
understood to be a variation 
of the Model 300, which has 
been well known for the past 
two years. The AAF also has 
a Platt-LePage helicopter, but 
there is no report at this writ- 
ing on its further development. 

The military believes that 
many important missions, 
such as the rescue of persons 
from crashes in inaccessible 
places, spotting and liaison in 
“bad landing" areas, and the 
like can be accomplished with 
these rotary-wing hovering 
craft. It is believed they can 
lay telephone wire over im- 
passable ground, and enable 
more careful aero-study of 
topography. 

Igor Sikorsky, designer, re- 
cently predicted the produc- 
tion of hundreds of thousands 
of direct-lift machines in the 
early years following the war 
and at the price of an auto 
in the medium range. This 
development by the Air Forces 
during the war should sub- 
stantially advance the de- 
velopment of a model for pop- 


Memorial Honors Allen 

the new high-speed wind tun- 
nel and research laboratory 
now nearing completion at 
Boeing's Washington plant 
will be named the Edmund T. 
Allen Memorial Aeronautical 
Laboratories. 

The wind tunnel is expected 
to be in service by mid-sum- 


mer. It and the laboratories 
"were planned and developed 
under Allen's supervision as 
Boeing director of flight and 
aerodynamics, and they incor- 
porate many of his personal 
ideals and plans," according to 
F. G. Johnson, company presi- 
dent. “They will provide an 
outstanding, modern research 
center in which his staff will 
carry on the Allen system of 
painstaking research and de- 
velopment work.” (Also see 
article, p. 108.) 


Aero Chamber Officers 
Named; Murray President 

James P. Murray, vice-presi- 
dent of Boeing, has been 
elected president of the Aero- 
nautical Chamber of Com- 
merce of America, and I. H. 
Taylor, of Washington, D. C„ 
general manager. Three new 
vice-presidents are J. Carlton 
Ward, Jr„ president Fairchild 
Engine & Airplanes: C. S. 
Jones, president of Casey 
Jones School of Aeronautics; 
and J. Story Smith, vice-presi- 
dent of Jacobs Aircraft En- 
gine. New secretary is Frank 
N. Fleming, assistant secretary 
and Washington representa- 
tive of Douglas. John E. P. 
Morgan, Washington repre- 
sentative of a group of light 
plane makers, has been chosen 

Among those elected to the 
Chamber's executive commit- 
tee were J. A. B. Smith, Cur- 
tiss-Wright, chairman; Fred- 
erick R. Neely, Bell; John K. 
Montgomery, Consolidated ; 
Carl Friedlander, Aeronca ; 
Joseph T. Hartson, Glenn L. 
Martin; L. T. Cohu, Northrop; 
and Charles Marcus, Bendix. 

Besides the above, the fol- 



Tlie Washington 
Windsock 


By BLAINE STUBBLEFIELD 

Soap and medicine ad writers soon will sicken every- 
body of gremlins. However, before they do, we want one 
last word: Nearly all medieval peoples imagined some 
sort of little men who Interfered with war, hunting, love, 
and the churning of butter. But moderns don't bother 
with sprites. If you have a gremlin in your life, blame 
the British Press Service. 

New trick is being considered by the Army Air Forces: 
Put new pilots in new type planes and they won’t find 
anything to gripe about. It's changing from one thing 
to another that bothers most people— even young ones. 
As the Allies gain superiority in the air, it makes less 
and less difference whether we have a lot of high-flying 
equipment, because we ourselves will decide increasingly 
at what altitude the fighting will take place. This is a 
generality, of course, to which there are exceptions. For 
example, we shall always need high level interception 
to prevent any bombing missions from passing over our 

If you ora interested in a bit of authentic gossip: The 
P-38 is Gen. Echols' pet plane, and the B-29 is the 
favorite of Gen. Arnold. 

Grounded crews in the Southwest Pacific theater are 
actually asking permission to go on forays against the 
Japs, so lightly do they regard the risk of battling them 


United Notions were scheduled, at this writing, to send 
representatives to discuss postwar problems with Acting 
Secretary of State Sumner Welles. The problem of allo- 
cation of the air routes among the nations will be a 
leading matter of discussion. An international corpora- 
tion to operate all world airways has been proposed, but 
its chances seem small. 

It is trua that some airmail is being taken off of some 
trips to make room for priority passengers, but there is 
no over-all information as to how much. Neither do 
authorities know whether the displaced mail gets on 
another air trip in a short time, or whether it goes by 
train. Army's Airline Priorities office has no power to 
establish preferences for anything that does not relate 
to the war. Of course much airmail does, but it is a 
problem how to find out which mail. 

A merry-go-round has been started which is giving the 
aircraft plants a dizzy ride. Airplane producers were 
told to hurry up and hire and train a lot of women to 
take the place of men workers. Now the girls are running 
away in droves to join WAVES, WAACS, SPARS, etc. 
Automatic flying wiU be the fashion after the war. The 
Army and Navy have several ways of sitting a plane on 
a beam without necessity of the airman doing anything. 
You can even slide down the glide path and land auto- 
matically. Word also comes of development of new ways 
to counteracting drift. 

"Spitfires" have appeared in the Southwest Pacific theater 
in substantial numbers. These excellent short-range 
fighters apparently are flying guard over Allied bases, 
relieving American and British long-range fighters for 
convoy and distant-attack work. 

A six-engined transport plane capable of carrying 130 
soldiers, has been developed by the Germans — the Messer- 
schmitt 323. Among its reported features is a multi- 
wheeled undercarriage for landings on rough ground. But 
our Army’s foreign-plane experts here say it will take 
the Nazis two years to get this ship into the air in quan- 
tity. And by that time they . . . well, they may not 
need it. 
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Actus Hose Clamps 

The Modern Aviation Hose Clamp 

& 

WrapLock 

America's Most efficient "Strip" Clamp 

LIGHTEST in 1 
QUICKEST in 
STRONGEST i 



Actus Hose Clamps and WrapLock 
are fighting all over the World 
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Aviation Manufacturing 



The single most important quality you seek in any condenser is... a guarantee of long life. 

And this guarantee is built into Tobe Capacitors — built in by persistence in research, 
soundness in engineering, excellence in production, plus 20 years of condenser experience. 

One of the Tobe Capacitors is Type SIC-5 10M-6 illustrated above. It is doing a vital war 
job as a filter condenser in secret equipment. Impregnated and filled with mineral oil, it is 
typical of the careful manufacture and conservative rating which characterize Tobe 


Capacitors. Ask us about your condenser probler 


FACTOR ... At 1,000 cycles-less than .004 

MINERAL OIL IMPREGNATED- MINERAL OIL FILLED 




SOS 
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Truman Committee Checks on Production, 
Absenteeism, and Skill-Shortage Problems 


Shortage of skilled workers 
has finally brought inevitable 
production difficulties to some 
aircraft producers. And, just 
as inevitably, Congress has 
"taken a look," seeking defec- 
tions on the job. Sen. Tru- 
man's War Investigating Com- 
mittee cites many troubles, a 
few due to mismanagement, 
but mostly due to scarcity of 
materials and services caused 
by war pressure. 

Truman's committee em- 
phasized from the first that 
it was not seeking to badger 
anybody but simply wanted to 
find out what the manufac- 
turers’ troubles were and try 
to offer soihe help. Manufac- 
turers received the committee 
at their plants accordingly, 
•told them and showed them 
everything, submitted detailed 
data, and testified at hearings 
in Washington. 

The committee planned to 
visit still more plants, might 
keep it up for the duration. 
But at this writing the mem- 
bers— seeming to feel that 
they have discovered most of 
the things which are wrong 
— were engaged in writing an 
aircraft production report, 
which may be ready about the 
time this story reaches you. 

Though the committee was 
critical of three or four plants, 
there was no disposition to ask 
the Commander in Chief to 
seize and operate them, which 
has happened twice before in 
this war, once because of al- 
leged inefficient management. 

As for the Congressmen 
visiting the plants (everybody 
knows that only an experi- 
enced production man can tell 
much merely by looking) — the 
committeemen had to get 
most of their information by 
asking informed persons. But 
they could and did sense pre- 
vailing moral and worker- 
management relations in the 
plants. Worker absenteeism 
and lack of skilled plant fore- 
men and superintendents were 
marked as two specific thorns. 
As regards these two: 

Many remedies for absen- 
teeism have been proposed— 
Penalizing of absentees, re- 
wards for good attendance, 
provision of recreation to re- 
duce drinking, keeping stores 
open for night shopping, bet- 
ter diets for health, better and 
more convenient housing fa- 
cilities and transportation fa- 
cilities, baby care for mother- 
workers. and others. ( Also see 
article on p. 116) . If these 
remedies do not work, willful 
absentees will soon find them- 
selves faced by a “work or 


fight” law or an order from 
the President. 

The shortage of skilled fore- 
men and department leaders 
of all kinds is caused, of 
course, by the departure of 
men to the services. There 
just aren't enough skilled men 

nucleus and to watch over 
the unskilled multitude of 
men and women. No answer 
is in sight. Both Army and 
Navy are determined to take 
millions of more men. And 
while taking the men, they 
will demand that high quality 
airplanes roll from plants in 
unprecedented numbers. 

It sounds hard, and it. is. 
But the Army. Navy, and 
Congress have at least one 
unbeatable argument in their 
favor: A good many airplane 
producers, despite all then- 
troubles. are running on or 
ahead of their schedules. 
Therefore, if some lag behind, 
the government wants to 
know the reasons, and it seems 
determined that tire reasons 


ACWP Manpower Body 

Formation of a manpower 
utilization committee headed 
by C. E. Wilson, president of 
General Motors, is announced 
by the Automotive Council for 
War Production. Member 
firms are active in warplane 
and aero engine production. 

Says Council Pres. Alvin 
Macauley: "Companies which 
have developed and proved 
methods for handling such 
problems as absenteeism, 
training, transportation, 
health and safety, employment 
of women workers, improved 
production schedules, etc., will 
share the benefit of their ex- 
perience with all other com- 
panies in the industry.” 

Alloy Aircraft Steel 
Section Set Up by WPB 

Washington (Aviation Bu- 
reau)— An Aircraft Alloy Steel 
Section has been set up in the 
Steel Division of tiie War Pro- 
duction Board to help speed 
deliveries of certain alloy items 
to aircraft plants. 

Headed by Louis E. Creigh- 
ton. formerly vice-prerident of 
the Rotary Electric Steel Co., 
Detroit, and for many years 
an operating executive of the 
Union Draw Steel Co., the new 
section will handle problems 
relating to aircraft alloy steel 
requirements. 


Study of the aircraft alloy 
situation has just been com- 
pleted by the Steel Division in 
collaboration with the Aircraft 
Scheduling Unit and with 
metallurgical, production, dis- 
tribution, and statistical ex- 
perts from the steel industry. 


11,000 NAA Trainers 

Announcement was made in 
mid-February that more than 
11,000 planes have been built 
in North American Aviation's 
trainer series, 10,000 by NAA 
plants in the United States 
and better than 1,000 by Noor- 
duyn Aviation, Ltd., of Can- 
ada. Planes of the series pro- 
duced for the British have 
been known as Harvards. On 
Jan. 4, 1943 the War and Navy 
Departments adopted the 
name Texan for the AT-6 


SAWE Meets May 3-5 

Revisions of government 
specifications and procedures, 
compilation of handbooks for 
designers and airline operat- 
ors. and adoption of standard- 
ized forms for weight and bal- 
ance control work are among 
the items on the agenda of 
the third annual conference 
of tiie Society of Aeronautical 
Weight Engineers to be held 
at Texas A. & M. College, 
College Station, Tex., May 3-5. 
Howard W. Barlow, national 
chairman of the society, states 
that most aircraft and weigh- 
ing apparatus manufacturers 
are expected to be represented. 


Transcriptions From Front 

Workers who make the 
planes now have a new oppor- 
tunity to hear how Air Forces 
pilots abroad are using them. 
Recorded at an Army base in 
North Africa, four records of 
pilots' battle experiences in 
P-38's, B-17's, A-20's, and 
B-25's have been flown to 
Washington where copies have 
been made for distribution 
through the Industrial Serv- 
ices Division, Bureau of Public 
Relations of the War Depart- 


Branch Assembly Plants 
Being Launched by Vega 

Furthering the trend to 
"bring the work to the labor 
source." Vega Aircraft will 
establish branch subassembly 
plants in smaller communities 
which still offer manpower, ac- 
cording to Courtlandt S. 
Grass, Vega president. 

Aimed at avoiding conges- 
tion. transportation difficulties, 
and housing shortages mark- 
ing the immediate vicinity of 
the home plant, the first of 
several such branches is now 
in process of establishment 
and others are to follow. No 
parts will be fabricated in the 
new outlying plants, rather 
finished parts will be subas- 
sembled. 

Extension of this branch 
plan follows satisfactory ex- 
perience with the system in 
another Southern California 
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One thing about war. We learn plenty. Take plane engines, for 
instance. On some fronts, engine wear became, a serious problem 
after only 10 to 30 hours. Today, the same types of engines last 
300 hours and more. The difference is that now they breathe 

Air-Maze filters are particularly suited to this job. They have 
been engineered to efficiently filter high velocity- intake air, in 
restricted, odd -shaped spaces, with weight savings of 35% to 40%, 
and under the toughest desert combat conditions. 

The clement is not affected by temperature or moisture. It with- 
stands vibration without packing down. Each cleaning, therefore, 
restores the original efficiency. No replacements are needed. 

When you put your problem up to Air-Maze, you’re dealing with 
men who have been designing plane filters since 1926, and who 
talk your language. It’s a good place to start when you want the 
right answer, quick. 



AIR-MAZE CORPORATION . CLEVELAND, OHIO 



5,500 Airplanes Turned Out in February; 
12,000 Production Rate Seen by December 



Washington (Aviation Bu- 
reau) — Aircraft production in 

which more than 65 percent 
were combat types. Produc- 
tion in February was about 
5.500. These figures were an- 
nounced by Robert P. Patter- 
son. Under Secretary of War, 
in accordance with the gov- 
ernment's new policy of mak- 
ing public the numerical out- 
put of the industry each 

Patterson said that in Janu- 
ary manufacturers delivered 

27.000 50-cal. aircraft machine 
guns and 7.200 20-mm. aircraft 

A few days before the War 
Department's announcement, 
responsible officials stated off 
the record that airplane out- 

12.000 per month by December 
of this year. This rate would 
enable the United States to 
produce about 150,000 air- 
planes in 1944. Presumably 
that figure would be close to 
our maximum, if we went on 

and ship programs. 

Officials in charge express 
some doubt whether the in- 
dustry will be able to turn 
out the entire schedule reck- 
oned at more than 104,000 
planes this year. But it will 
come very close to the goal — 
much closer than it came to 
completing the schedule of 

60.000 in 1942. (Total deliv- 
eries in 1942: 48,000.) 

If the industry fails to de- 
liver the entire program, the 
main reason will be change 
orders and increasing compli- 
cation and size of the planes. 
Of course, those who accept 
and reject change orders for 
Army and Navy will not allow 
them to cause the reduction of 
output beyond a certain limit, 
The balance of quantity must 
be maintained against quality. 
In addition to the change 
orders with which every plant 
is constantly wrestling (modi- 
fication centers alleviate but 
do not eliminate the whole 
problem) there are new types 
of planes taking up the time 
of every manufacturer's engi- 
neers. workers, and pilots. 

It is never possible, due to 
censorship, to produce any 
over-all picture of plant ex- 
pansion and progress. It can 
be noted, however, that the 
Consolidated plant in Louisi- 

of months: Goodyear has 

started production of Vought's 
Navy Corsair: production of 
Sikorsky's helicopter starts as 
soon as possible following the 
AAF's recent order for 300 of 
them; Navy has placed orders 
for North American B-25's, 
formerly used by Army and 
the British only; British are 
taking the Curtiss Seagull 


S03C-1; and the Higgins plant 
in Louisiana, which will make 
Curtiss-Wright C-76 Caravan 
cargo planes, reports progress. 

New plant additions will be 
coming in at intervals the 
rest of this year. By New 
Year's Day. 1944, the United 
States will have an aircraft 
plant with three times the 
50,000-plane capacity the 
President called for two or 
three years ago. A good many 
persons in the industry said at 
that time that the President 
was asking for too much. 
American aircraft is now 
nearly half of the total war 
production — greater than Navy 
vessels or merchants ships or 
any other one category of 
weapons. 

The industry is still short of 
special steel forgings and 
aluminum forgings and shapes. 
Thus, the shortage of skilled 
men, and the absentee prob- 
lem. has not actually reduced 
the number of planes turned 
out. The skill and manpower 
and absentee problems will 
begin to be really serious when 
the industry gets more ma- 
terials than it can turn into 
airplanes. A strenuous effort 
is being made to solve these 
problems before that time 


Lockheed, Vega Plants 
Put “Boypower” to Work 

Lockheed and Vega are tap- 
ping the boy labor market, 
and thus far the experiment is 
described as satisfactory. 
About 400 boys, 16 and 17 yr. 
of age, are employed as half- 
time employees, working a 


regular day-time shift for 
four weeks, then resuming 
their schooling for four weeks. 

The experiment was started 
in February, with cooperation 
of the Burbank and Pasadena, 
Calif., school systems. It calls 
for a twelve-months' school 
year, and the boys must keep 
up in their scholastic grades in 
order to hold their factory 
jobs. The 400 fill 200 jobs, 
200 working while the others 
are in school. 

R. A. Von Hake, Lockheed 
vice-president in charge of 
manufacturing, expressed sat- 
isfaction with the young work- 
ers, stating that their eager- 
ness resulted In their learning 
their jobs quickly. Guided in 
their work by school super- 
visors and given especially 
through training in safety, the 
400 are a test group that may 
be the forerunner of thou- 
sands. 


Goodyear and Brewster 
Making Vought “Corsairs” 

Goodyear Tire and Rubber 
has started production of the 
Vought F4U Corsair Navy 
fighter, employing the desig- 
nation FG-1, and expects to be 
in full production in "a num- 
ber of months." Meanwhile, 
Brewster Aeronautical is also 
building the F4U under the 
designation F3A-1. 

It is noted that the Corsair. 
heretofore referred to as a 
Vought-Sikorsky product, now 
is officially termed merely the 
Vought following the new de- 
marcation between the two 
divisions of UAC (p. 387, Feb. 
Aviation) . 

Goodyear's new plant, for 
Corsair fabrication, begun in 
Feb. 1942. is larger than the 
huge air dock at Akron. Work 
on the ail-plane started long 
before the building was fin- 
ished and while machines, 
dies, presses, and jigs were still 
being installed. The planes 
will be taxied from the assem- 
bly line directly onto the 
airport for test and for subse- 
quent ferrying to their desti- 
nations following Navy ac- 
ceptance. 

It is unofficially reported 
that Vought has been ex- 
tremely particular in checking 
on sub-producers of the 
plane's special center sections, 
which are subjected to rough 
handling on rolling decks and 
meantime support no small 
weight. 


Lycoming Breaks Record 

Plant expansion and addi- 
tion of new employees, one- 
third of them women, enabled 
the Lycoming Division to 
double production of aircraft 
engines and break all previous 
records in 1942, according to 
William F. Wise, executive 
vice-president of the Aviation 
Corp. "During the past year,” 
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Assembly Lines 


FLOATS FOR OUR SEAPLANES . For many years Edo has occupied a position 
of world leadership in the development and manufacture of float gear for seaplanes. As a consequence of 
specialization, Edo has long since become the recognized supplier of single and twin floats to virtually 
every American aircraft manufactured . . . The war found Edo engineers and production methods ready 
and the transition to large scale production of float gear for our military aircraft was swift and smooth. With 
the aid of greatly increased facilities, exacting schedules have been met fully and on time. The Army -Navy 
"E,” flying over the Edo plants, is an assurance that all is well on this sector of the vast production front. 
EDO AIRCRAFT CORPORATION, 402 SECOND STREET, COLLEGE POINT, L. I., N. Y. 




EDO FLOAT GEAR 

SERVES THE UNITED NATIONS 


Mr. Wise announced, “eighty- 
four percent of the Lycoming 
Division’s production con- 
sisted of its largest product, 
nine-cylinder, 300-hp. radial 
engines used to power liaison 
planes built by Vultee and ad- 
vanced trainers built by Beech. 
Cessna, Curtiss-Wrlght, and 
the Stinson Division of Vultee. 


Martin Gun Interrupter 
On U.S. Combat Planes 

Strikingly efficient gunfire 
interrupters, which keep gun- 
ners from shooting off pieces 
of their own airplanes, have 
been in use for months by the 
AAP and presumably by the 
British. The Army has just 
released the story, and it may 
be assumed that the Nazis by 
now have possession of the 
device, also that they have one 
of their own. 

The Glenn L. Martin Co. 
developed the interrupter, 
now used on several types of 
combat planes. It is not to 
be confused with the type of 
interrupter developed in World 
War I to enable fixed guns 
to fire through propeller arcs 
— for the new unit operates 
on movable weapons. Those 
guns which can be brought to 
bear on the empennage, wings, 
props, undercarriage, or other 
parts, have the device incor- 
porated so that there is no 


risk of human reactions in 
times of stress. About the 
size of a quart milk bottle, 
the unit weighs but a few 
pounds. 

The interrupter does either 
of two things— shuts off the 
bullets before the flow of fire 
swings Into any part of the 
plane or lifts the line of fire 
over and around the part. It 
is arranged so that, if the 
turret has two guns, It does 
not necessarily shoot off both 
at the same time, for it works 
on each independently. If 
one gun comes into the clear 
first, it immediately reacti- 
vates that weapon. 

No details of the device are 
available. Reporting on it, the 
Aeronautical Chamber of 
Commerce says the stream of 
fire is allowed to come ex- 
tremely close to parts of the 
plane, indicating that it is a 
high precision instrument. 


Augments Hydraulic Units 

Greer Hydraulics, Inc., New 
York City, has set up engi- 
neering and production man- 
agement departments for a 
group of companies now man- 
ufacturing hydraulic appara- 
tus under license from large 
suppliers. Move is to relieve 
the shortage in standard hy- 
draulic equipment recognized 
by the Navy. 


North American’s completing 
more than 10,000 AT-6 train- 
ing planes <p. 303) includes 
both complete trainers and 
their equivalent in parts. The 
trainers are now in use in 
Russia, Australia, Canada, 
South Africa, the British Isles, 
and sectors which the Air 
Force occupies. The propotype 
for the series was the NA-16, 
first plane designed and built 
by North American. 

Reynolds Metals Co. is stamp- 
ing and finishing metal air- 
plane parts at its factory 
rather than shipping the 
aluminum stock to the air- 
craft plants for processing. 
Officials of Douglas at Tulsa, 
Okla., where Reynolds parts 
are now in use, have stated 
that the plan has already 
effected vast savings in pro- 
duction time, facilities, and 


A new SM, 000, 000 plant in- 
corporated into Consolidated's 
Fort Worth layout puts under 
one roof all the operations 
needed to turn sheet alumi- 
num into complete planes. 
Three railroad spur lines pro- 
vide unloading docks for a 
score of freight cars. The 
equivalent of nearly 40 miles 
of railroad line could be laid 


with the trackage covered by 
monorail crane system. 
Goodyear Tire & Rubber Co., 
Akron, has perfected an arti- 
ficial rubber known as “Chem- 
igum". It is of sufficient flexi- 
bility and resilience to warrant 
the replacement of other types 
of compounds in hydraulic 
accumulators. The accumu- 
lator of an airplane is the 
reservoir in the heart of the 
plane’s hydraulic-control sys- 
tem from which reserve fluid 
for all purposes is drawn auto- 
matically when needed. The 
synthetic rubber diaphram 
within the accumulator sepa- 
rates the air, via which pres- 
sure is exerted, from the re- 
serve fluid supply. Goodyear 
is already in production with 
synthetic rubber packings, 
sealing rings, and other parts 
in the hydraulic control sys- 
tems of airplanes. 

Class "A" approval of the AAF 
for the quality control exer- 
cised by its inspection depart- 
ment. This recognition signi- 
fies that the company's 
inspectors are to be entrusted 
with full responsibility of as- 

requiremeuts of the A.A.F. 


Wood Replaces Steel In New Blimp Hangars 


Only the doors will require 
steel in the new fireproof, 
wooden blimp hangars de- 
signed by the Navy's Bureau 
of Docks and Yards and being 
built along the Atlantic Coast. 
About 1,000-ft. long and 17- 
stories high, the hangars call 
for about 3,000,000 ft. of tim- 
ber each, 750,000 ft. of it in 
the arches, nearly 250-ft. high, 
said to be the largest ever 

A mixture of ammonium 
and boron salts has been used 
for fireproofing the wooden 


concrete bases housing shops 
and offices. The webbed arches, 
varying in width from 19 ft. 
at the base to 13 at the peak, 
are fastened with 4-in. split- 

54 in. bolts. 

The doors are to be set in 
concrete columns (see photo) 
at each end of the main struc- 
ture. But to alleviate the 
problem of constructing the 

resist wind pressures against 
the doors, the door-columns 
will not be attached directly 
to the body of the structure. 



Anti-Vibration LiTTELFUSES 



Temperature changes sudden 
or slow, are hard on fuses. 

Littelfuse ’’Gooseneck” (illus- 
trated) stands guard, instantly 
to protect element from crack- 
ing or crystallizing. 

Other NEW exclusive Littelfuse 
features for outstanding fuse 
dependability are elements me- 
chanically depolarized against 
vibration and shock at 90° 
twist, and fuse sealing by 
Locked Cap Assembly. 

PEjamii iJ DCTa 

4749 RAVENSWOOD AVE.. CHICAGO, ILLINOIS 

219 0N6 STREET, EL MONTE ILOS ANGELES SUBURB) CALIF. 
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For Production 



Maintenance 

. . . Original Equipment 

N O matter what your tool requirements may be, you’ll 
find the right tools in the BONNEY Line to take care 
of practically every aircraft need. 

When quality is the first consideration, they have been 
selected as standard, original equipment with every engine 
shipped by leading aircraft engine manufacturers. They are 
used extensively by all branches of the Armed Forces. 

139 types . . . 1169 sizes ... to meet practically every hand 
tool need. You, too, can profit handsomely by using BONNEY 
Facilities for furnishing tools to meet your production, 
maintenance and original equipment needs . . . the same tools 
that mechanics in every line of industry have long claimed 
“the finest that money can buy”. 

Write on your company letterhead for complete catalog 
showing the full, standard line of BONNEY TOOLS. 


BONNEY FORGE & TOOL WORKS, ALLENTOWN, P.V. 



Transport Aviation 




CAB Asks Eleven Airlines to Show Cause 
Why Passenger Rates Should Not be Cut 


Weather-Cadet Training 

Washington (Aviation Bu- 
reau) — The War Department 

ing program which by 1945 
should graduate more than 
10,000 meteorologists for the 
Air Forces - world- wide weather 
forecasting system. Immedi- 
ate needs for trained person- 
nel will be supplied by con- 
tinuing the present nine 
months' intensive professional 
courses. 

Basic and intermediate in- 
struction, as well as the Air 
Forces' advanced courses, will 
be conducted at 27 universities 
and colleges and at the Tech- 
nical Training Command's 
school In Grand Rapids. Mich. 


PAfl Starts Night Flights 
Serving Latin America 

In order to cut a day from 
the flying time between the 
important war-activities areas 
on the West Coast of the 
United States and the strate- 
gic Canal Zone, as well as the 
important defense centers in 
Latin America. Pan American 
Airways has inaugurated the 
first night flying in Latin 


IASC Award to PAA 


U.S. -Canada Air Service 
Agreement Reaffirmed 

Washington (Aviation Bu- 
reau) — Continuation of the 
present air transport agree- 
ment and air services now 
operating between the United 
States and Canada has been 
agreed upon by Under-Secre- 
tary of State Sumner Welles 
and Prime Minister McKen- 
zie-King. Our relations with 
the Dominion are now under 
consideration by the Presi- 
de n t ' s Interdepartmental 
Aviation Committee, which is 
attempting to formulate our 
policy on over-land and over- 
sea air rights. Feeling that 
their bargaining position is 
now stronger than it may be 
at the end of hostilities, the 
British are also pressing for 

national air transport. 

Consequently informed peo- 
ple here are convinced that 
the questions of air rights and 
airports of entry will have to 
be settled before peace con- 
ferences begin. 
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Aviation Abroad 


House of Lords Debates Development 
Of British Postwar Civil Aviation 


Future of British civil avia- 
tion has been very much In 
the public eye lately, but a 
cent discussion in the House 

be done at present to improve 
the prospects. Critics of the 
British government are by no 

mands. Lord Londonderry, 
himself a former Secretary for 
Air, was in favor of trans- 
ferring civil aviation from the 
Air Ministry to a separate 
Ministry of Air Transport or, 
possibly, a reconstructed Min- 
istry of Transport, thus sub- 
jecting aviation to the same 
control as land and sea traffic. 

Lord Mottistone also favored 

Air Transport and Research, 
Viscount Bennett, the former 
Canadian Prime Minister, 
finding the fault in another 
place, demanded the reorgan- 
ization without delay of the 
British Overseas Airways Corp. 
He declared its directors 
should have no interest in 
other enterprise, there should 
be a managing director, the 
best executive organization 
money can buy, and regional 
managers, accountable to their 
managing director, for 
North and South Atlantic 
routes. Tlie Duke of Sunder- 
land proposed the establish- 
ment of an Air Trans. 
Command in the RAF. and 
Lord Brabazon made a similar 
suggestion by recommem 
formation of an Air Transport 
Corps in the RAF. All speak- 
ers thus seemed to find fault 
with the present organization 
of British civil aviation and 
the government was cha: 
with lack of policy. 

given by Lord Sherwood. Join 
Under Secretary of Air. wh( 
emphasized that the govern- 
ment was giving earnest study 
to the problems of civil a ’ 
tion and to the types of 
craft which would be requ 
after the war. Close atl 

modification of bomber types 
for transport, he pointed 
Until new types of transport 
aircraft could be produced. 


be at the expense of the war 
effort. The government spokes- 

preceding speakers who had 
urged cooperation with the 
Dominions and the United 
States. A policy of free 
of the air without any inter- 
national regulation wo ' ' 
mean fiercer competition tl 


any yet seen, together with 
intensification of heavy na- 
tional subsidies, he said. 

world, lie continued, that 
when peace returned, collabo- 
ration on the air routes of the 
world should be equally as 
close as collaboration between 
the air forces of the United 
Nations was now. No decision 
could be taken by any one 
nation. The various issues 
were being closely considered 
by the government and would 
be discussed as soon as prac- 
ticable with the Dominions 
and other members of the 
United Nations, he concluded. 

A Technical Committee to 
investigate civil aviation prob- 
lems had been appointed 
under Lord Brabazon as chair- 
man, and its report was 
handed to the government in 
February. Its recommenda- 
tions have not been made pub- 
lic, but that there Is no lack 
of interest in outside quarters 
is shown by many symptoms, 
not the least being the 
speeches of shipping magnates 
who have been very frank on 
the need to bear civil aviation 
in mind when making plans 
for tlie future. 

The Association of British 
Chambers of Commerce, the 
Federation of British Indus- 
tries, and the London Cham- 
ber of Commerce have set up 
a joint committee on civil 
aviation. 

Reference of the subject to 
a technical committee by the 
government does not mean 
that it is to be shelved, but 
as far as international discus- 
sions are concerned, the Bri- 
tish Foreign Secretary has 
stated that none had yet been 
entered into, "although post- 

the many subjects which will 
call for consideration with 
other governments with a 
view to reaching an agreement 
acceptable to all." 


New Dual Bomb-Timer 
Wreaks Havoc on Enemy 

Royal Air Force has re- 
vealed a new type of delayed 
action bomb that is working 
serious damage upon the 
enemy. Tlie bomb has two 
detonating mechanisms. One 
touches off the explosion hours 
or days after the bomb has 
been dropped in the target 
area: the other sets it off 
when it is touched or moved 
in any attempt to devitalize 
it or remove it from the 
locality. 




explode on contact, the enemy 
immediately moves back into 
his factory, water front, or 
whatnot, and begins clearing 
and repairing to resume oper- 
ations. And as for simple 
delayed-action bombs, all bel- 
ligerents now know how to 
unhook their timing gears and 
haul them away. But the new 
dual mechanism forces the 
enemy to evacuate the target 
area and stay away— for days 
or weeks. The nervous strain 
is intense. 

ventions is that the enemy 
soon adopts them, too. But 
in the European theater, the 
Nazi air force appears no 
longer able to assault Eng- 
land In formidable numbers. 


Will They Come Up 
With Lopsided Luftwaffe? 

In an effort to explain the 
notable absence of the Ger- 
man air force on all fronts 

of Germany^ telTcd ^complete 
reorganization of the Nazi air- 
plane industry to build planes 
based on the Blohm and Voss 
BV-141 asymmetrical design. 

The Germans seem to feel 
that this design, when their 
plants reach full production 
again, will be sufficient to off- 
set the growing Anglo-Ameri- 
can air offensive. 

Tlie original plane, de- 
scribed in an earlier issue of 
Aviation, featured a long en- 
gine nacelle with normal rud- 
der and a half stabilizer and 
rudder, with the pilot's and 
observer’s nacelle perched out 
on the wing. This plane never 
saw actual service in combat 
zones, however, and the sud- 
den silence which enveloped 
it after preliminary tests may 
point to major faults in the 

Rational review of the an- 
nouncement also makes it ex- 


Germans would suddenly can- 
cel their whole production 
program, which has brought 
out some planes which can be 
classed among the better types 
now in combat service and 
then swing over to a new and 
untested type at a time criti- 
cal to their home defense. 

It Is more likely that Nazi 
plants are seriously disorgan- 
ized by air attacks, and that 
the announcement is for home 
consumption to stop German 
questions about the Luftwaffe. 


British Overseas Airways 
Reports 1942 Records 

British Overseas Airways 
covered a total of about 10.- 
000,000 ml. in 1942, requiring 
an aggregate of about 67,250 
hr. flying time to get over this 
distance. The average mile- 
age per flying hour thus works 
out close to 150 mi. 

Approximately 43.000 pas- 
sengers were carried, in addi- 
tion to 850 tons of mail and 
2,250 tons of freight. Tlie 
passenger mileage was ap- 
proximately 91,000,000. Aver- 
age distance over which pas- 
sengers were carried was thus 
rather more than 2,000 mi. 
proof of the importance of 
transatlantic and other inter- 
continental flights. About 21,- 

for mail and freight capacity, 
but obviously partial use was 
only made of this capacity. 

BOA’S flying boats operate 
on many sea routes. Last year 
they were seen between Balti- 
more and Britain, Baltimore 
and Lagos (West Africa) , Bri- 
tain and Lagos, Britain and 
Lisbon, and South Africa and 
India— the western half of tlie 
Horseshoe Route which be- 
fore the fall of the East Indies 
extended to Australia. 

Landplancs also operated 
between Britain and West 
Africa and did service between 
the Middle East and Iraq and 
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Made to Army-Navy specifications in regular assem- 
blies known as Types AN130, AN135, AN140, and 
AC150 (designating specific combinations of cable 
eye, pin eye, and fork ends). Two styles are available, 
Long and Short, as shown in the picture above. Short 
styles in various sizes have tensile strength ratings 
from 800 to 4600 pounds, Long styles from 1600 to 
17,500 pounds. Components may be ordered sep- 
arately for ultimate combination on the manufac- 
turer's final assembly line. Rigid quality control 
maintained throughout all manufacturing operations. 
Made on high production precision machinery, for- 
merly used on commercial products. 


"AERO-SEAL” HOSE CLAMPS 



Extra-long take-up in the band gives maximum size 
coverage with a minimum number of clamp sizes. 
Uniform squeeze is obtained by a belt-like tightening 
action. Easy operation, with worm and worm gear 
action. Slotted head on screw has rim to prevent 
screwdriver from slipping. Design extremely com- 
pact. For hoses 1" diameter and larger. Quality con- 
struction throughout. 



Persia, and between the Mid- 
dle East and various parts of 
Africa. The organization also 
ran services across Africa to 
the Middle East— which is thus 

ter with ^connections to the 
West. South, and East. The 
"Desert Service” links Cairo 
with the Western Desert. In 
addition there are other lines 
about which no information is 
given for security reasons. 


Nazis Threaten Raids 
On American Cities 

Infuriated by the devastat- 
ing raids on Berlin by the 
RAF and other blows by the 
USAAF on such important 
centers as Wilhelmshaven, the 
German radio threatens that 

weight of German bombs this 

While' this admittedly is 
more propaganda than any- 
thing else, it is well known 
that tlie Germans have several 
types of bombers now in pro- 
duction which could fly over 
to this country with medium 
loads of bombs, even if they 
might not get back. 

As the Nazi position grows 

most experts' believe that some 
suicide raids will be attempted 
on the United States East 
Coast, perhaps using the new 
Heinkel He-177 and a long- 
distance version of the Junk- 
ers Ju-90, which has been re- 
vamped with a new tail and 
new wings since its catas- 
trophic debut during the inva- 
sion of Holland. 

Large airports have been re- 
ported constructed both in 
Norway and France, with two- 
mile runways pointing out to 
sea in the general great circle 
route to the American conti- 
nent. These airports are un- 
doubtedly for the primary 
purpose of convoy attacks, the 
length of the runways being 
necessary for some German 
planes used for these raids, 
which have wing loadings 
running over 60 lb./ft. But 
the possibility of their use to 
get planes into the air headed 
for American industrial cen- 
ters should not be discounted. 

There is a further possibility 
that either catapult ship or 
submarine based aircraft may 
be used for token hit-and-run 
attacks on American cities, 
and the experience many Ger- 
man crews had in flying their 
four-engined planes in and 
out of Port Washington Bay 
should not be forgotten. 


Re Nazi “Rocket” Takeoffs 

Anent use by the Nazis of 
modified "rocket” engines to 
assist takeoffs of heavily 
loaded bombers, it is pointed 

German planes have wing 
loadings at full load approach- 


ing 60 lb./sq.ft., or some 50 
percent over what we consider 
a safe limit in this country. 

This fact highlights the need 
for extra takeoff power on 

two and three miles long, like 
those used for the Kuriers in 
France and Norway. 

Besides this use of jet 
propulsion, study of planes 
downed in England indicates 
that some sort of mechanical 
t o w 1 i n e is also employed. 
Moreover, it is also possible 
that the Nazis are using cata- 
pults, with which they are 
highly experienced, to get 30,- 
OOO-lb.-plus planes into the air 


Uruguay Training Up 

The new Military Aero- 
nautics School in Uruguay was 
recently opened, three months 
ahead of schedule, to cope 
with tlie problem of providing 
training of new pilots for the 
lend-lease planes which arc 
arriving from the United 
States in ever Increasing quan- 
tities. The director of the 
new school announces a fur- 
ther program of course com- 
pression to speed advanced in- 
struction, so that Uruguay may 
take her place in hemisphere 
defense at an early moment. 

New airbases are being pre- 
pared all over the country and 
enlarged to handle the planes 
from all South American 
countries, which are expected 
to join hands in continental 
air operations. 


Canadian News 

The Avro Anson Mark V, 
latest model of this twin-en- 
gined bomber-trainer to come 
from Canadian factories, was 
given its tests before Royal 
Canadian Air Force officers 
late in January. The Mark 

V is equipped with Pratt & 
Whitney radial motors instead 
of the Jacobs engines used on 
previous Canadian - built 
models. Redesigned interior 
of the Anson gives more room 
for student navigators and ob- 
servers. and the molded ply- 
wood fuselage makes it far 
quieter and warmer than its 
predecessors. Its normal crew 
is a staff pilot, a navigation 
instructor, two navigator stu- 
dents, and a radio operator 
student. There is a bombar- 
dier's compartment in the 
nose for bomber students. 

The Alison is made by the 
government - owned Federal 
Aircraft, Ltd. An order for 
more than 2.000 of the Mark 

V has been given the com- 
pany. and a Mark VI has 
already been placed on the 
boards, differing in that it has 
a power-operated turret and 
will be used for gunnery train- 
ing. Work on the Mark VI 
starts as soon as the Mark V 
order has been completed. 


Trans-Canada Air Lines, 

Ltd., government-owned trans- 
continental transport and pas- 
senger operator, has increased 
its paid-up capital from 75 to 
92 percent. Canadian National 
Railways, publicly owned, 
which operates TCA, put up an 
additional $850,000, increasing 
its Investment in the airline 
t $4,600,000. Additional capi- 
tal financed purchase of new 
equipment, including six Lock- 
heed Lodestars, which have 
already been delivered. 

A new Canadian company 
has been formed to manufac- 
ture plastic bonded, molded 
plywood fuselages for aircraft. 
The new company has started 
operations in Ontario with 200 
men. will be known as Cock- 
shutt Moulded Aircraft. Ltd.. 
and is capitalized at $1,000,000. 

The Canadian government 

has started a nation-wide plan 
to encourage aircraft workers 
to submit suggestions for the 
improvement of efficiency and 
production to aircraft plants, 
it is announced by Ralph P. 
Bell, director-general of air- 
craft production. The govern- 
ment will annually award cer- 
tificates of merit to 25 work- 
ers in Canadian aircraft 
plants, each certificate carry- 
ing a prize of $25. In addition, 


the individual plants will give 
prizes determined by a per- 
centage of the saving resulting 
from the suggestion. These 
will vary from $2 to $500. 

To combat the high fees of 
commercial schools which col- 
lect from students after they 
have placed them in posts in 
aircraft factories, the Ontario 
and Quebec governments, with 
federal government assistance, 
are opening schools and 
charging a nominal fee. it was 
announced recently by Hector 
Perrier, provincial secretary in 
the Quebec provincial gov- 
ernment. 

A propeller plant which 
started in Manitoba in 1939 
in a one-story plant has re- 
cently turned its 10,000th pro- 
peller over to the Royal Ca- 
nadian Air Force. S & S Air- 
craft. Ltd., began by turning 
out three wooden propellers 
a day. now is turning out up 
to 50 propellers of seven major 
types a day, as well as numer- 
ous test designs. Several of 
the machines used at the 
plant were designed by com- 


Failchild Aircraft Ltd., Que- 
bec, has started music-while- 
you-work service for the night 
shift. 



STEEL DRILLED HEAD AIRCRAFT BOLTS 


On Schedule ... by 

In Sweden a new company has been set up for postwar 
transatlantic operations with a reported capital of $2,500,- 
000. As has been previously reported in this column, the 
Swedish ABA has been maintaining an admirable num- 
ber of airlines during this war, and while the new com- 
pany is not named or further described, it is safe to 
assume that ABA will have a large part in it. Repre- 
sentatives of the Swedish airline and government were 
in this country in 1939 trying to get a permit to enter 
the United States from the north, but they apparently 
got little further than others previously. Connected with 
this attempt at the time were most of the large shipping 
lines and even some of the Swedish railway interests, 
which were putting up the capital together for the new 
venture. 

The whole project took on a form which was copied in 
some other countries, notably Norway and Holland, where 
the nuclei of similar ocean-flying organizations were set 
up. The Netherlands plans in particular took on a final 
form during the hectic months which passed before the 
Nazis started on their rampage, and all the necessary 
permits were available for a regular service across the 
South Atlantic via Portugal and the Cape Verde Islands. 
Planes had already been ordered in this country, notably 
the DC-4 and Lockheed Excalibur in special long-range 
versions, and a DC-3 had been equipped in Holland to 
carry a crew of six, four passengers, mail and freight 
on a regular bi-weekly service. Then the war made 
all this impossible. This proposed line had no parallel 
until the United States’ Air Transport Command started 
its operations. All other plans were directed via the 
Northern Atlantic, with the route running from Iceland 
by way of Greenland to Botwood and Canada. 

Freedom of the Air is still being hotly contested, with 
almost everyone joining the fray. At any rate, general 
opinion seems to indicate that some form of postwar 
airline planning is strictly necessary — and that it should 
be done before the shooting ends in order to allow for 
a continuance of air services to all parts of the world. 
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By RAYMOND HOADLEY 

The Federal Reserve Bank o f San Francisco recently made a 
comprehensive study of the wartime financial policies of the 
Pacific Coast aircraft business, pointing out that the indus- 
try is buttressing its future position by setting up large 
reserves for postwar readjustment purposes. But the survey 
also reaches the significant conclusion that it is unlikely 
that any thing the companies themselves can do will protect 
them completely should the postwar demand for airplanes 
fall to very low levels. 

A study of the 1942 balance sheets of almost any aircraft 
company might well leave the stockholder bewildered. The 
industry, it is true, suddenly has become the biggest in the 
United States — much larger in value of products produced 
than the giant steel industry and several times larger than 
the peacetime automobile industry ever was. It is dealing 
today with hundreds of millions of dollars instead of the 
mere millions of yesterday. But the increase in size hasn't 
resounded to the benefit of the stockholder as much as one 
might suppose. 

Balance sheets show that cash items have increased many 
fold in the course of only twelve months. But in many cases 
unpaid tax liabilities exceed the cash position. Inventory 
accounts, on the asset side, are swollen to almost fantastic 
heights and will surely trend higher in view of the program 
to double plane production this year. But what will happen 
to the market value of these inventories after the war? 

The growth in current liabilities in the course of this 
industry's great war task has nearly kept pace with the 
spectacular rise in current assets. The government, of 
course, is financing a large share of the industry's working 
capital needs right now, but it might be noted that bank 
loans are becoming the rule throughout the industry rather 
than the exception. 

There was some hope last fall that Congress was giving 
the aircraft companies a little break when provisions were 
made in the 1942 revenue act for postwar excess profits 
refunds. However, a glance at the financial statement of 
a plane maker that paid more than $21,500,000 in federal 
taxes last year shows a postwar tax credit of only around 
$250,000. More than ever, the aircraft industry now appears 
a prime example of profitless wartime prosperity. 


Bendix Aviation Corp. has ar- 
ranged a three-year $150.- 
000,000 regulation "V" loan 
with 60 banks, and the initial 
borrowing is expected to be at 
least $40,000,000. The com- 
pany's war production is now 
at the rate of $700,000,000 an- 
nually with additional facili- 
ties soon to be available for a 
further substantial increase in 
output calls for larger work- 
ing capital. Bendix had bank 
loans totaling S10.000.000 at 
the close of its 1942 fiscal year. 

Continental Motors Corp. also 
is negotiating a $35,000,000 
stand-by credit of the same 
type with a group of banks be- 
cause of the greatly enlarged 
demands now being made 
upon its productive capacity. 
Recent financial reports is- 
sued by Consolidated Aircraft 
Corp. and Vultee Aircraft, Inc., 
reveal bank loans of $25.- 
000,000 and $7,908,000. respec- 
tively. 

North American Aviation re- 
ports sales of $242,595,085 for 
the fiscal year ended Sept. 30, 
1942, from which net income 
after all charges totaled $10,- 
436,413 or $3.04 per capital 
share. This compared with 
$6,075,954 or $1.77 a share 
earned in the fiscal period 
ended Sept. 30, 1941, which, 
however, covered nine months 
only. The amount of $1,- 

681.594 was added to the 
contingency reserve, while $3,- 

506.594 was charged to sales 
costs to create reserves for 
inventory losses and to cover 
the loss sustained on two con- 
tracts. Results for the year 
are subject to contract re- 
negotiation and consequently 
may not be final figures. 

A hint of dividend policy of 
the new Consolidated Vultee 
Aircraft Corp. is given stock- 
holders in a letter from T. M. 
Girdler, Consolidated chair- 
man, and Harry Woodhead, 
Vultee president, which states 
that regular quarterly divi- 
dends will be initiated on the 
preferred stock on the first 
quarterly dividend date fol- 
lowing completion of the mer- 
ger, while dividends “will be 
paid upon the common stock 
commensurate with earnings 
and sound fiscal policies.” 

Consolidated Aircraft reports 
net sales of $304,013,649 for the 
year ended Nov. 30, 1942. This 
was after voluntary returns 
and price reductions during 
the year of around $127,000,000, 
which alone exceeded total 
sales of $95,529,000 in the like 
1941 period. Net income to- 
taled $10,323,779 or $8.04 a 
share, compared with $8,- 
024,882 or $6.22 a share for the 
eleven months ended Nov. 30, 
1941. 


of the few aircraft concerns 
to report a loss in 1941, showed 
net profits of $690,835 in 1942, 
or $3.01 a share, compared 
with a deficit of $151,954 the 
previous year. Like nearly all 
of the aircraft manufacturers, 
the Bellanca report takes 
pains to point out that ad- 
justments of the 1942 figures 
may be necessary as war ma- 
terial contracts are subject to 
re-negotiation involving possi- 
ble retroactive reduction in 
sales prices. 

of Consolidated and Vultee 
present a picture of what the 
merged company will look 
like. On the basis of the 
1942 profits of the individual 
companies, the combined net 
income for that period of the 
combined companies amounted 
to around $10.50 a common 
share of Consolidated Vultee 
Aircraft Corp. after deducting 
about $4 a share for postwar 
reserves and rebate. However, 
it is estimated that $9,000,000 
or nearly $6.50 a share is left 
open for re-negotiation of con- 
tracts. Deducting this possi- 
ble additional charge against 
earnings would leave around 
$4 a share net profits. This 


assumes, of course, that the 
government secures the maxi- 
negotiation as this was 
written. 

Taylorcraft Aviation Corp. has 
authorized payment of three 
back dividends of 25c each on 
the preferred stock, clearing 
up all accumulations on the 
issue. Republic Aviation Corp. 
also recently paid an initial 
dividend of 25c a share on 
the common stock. Continen- 

quarter dividend payment of 
15c a share on the common 


Vultee Aircraft reports net 
sales of $109,772,850 for the 
year ended Nov. 30, 1942, com- 
pared with $34,057,207 in the 
preceding twelve months. Net 
income amounted to $4,291,140 
or $3.33 a common share, com- 
pared with $3,100,735 or $2.95 
a share of common stock in 
the similar period for 1941 

nounced a 10 percent reduc- 
tion in passenger fares be- 
tween Los Angeles and South 
American points early in 
March. Two days later the 
Civil Aeronautics Board re- 


quested eleven domestic air- 
lines to show cause why their 
passenger rates should not 
be cut by a similar amount 
(see Transport news section). 

Breeze Corp. reported unfilled 
orders amounting to $43,969,- 
000 at the 1942 year-end com- 
pared with $22,064,000 the pre- 
vious year. Sales last year 
totaled $38,699,000 against $16,- 
156,000. while net earnings 
were $1,279,583 or $4.91 a 
share. 

Airline financial reports, as 
expected, show notable gains 
over 1941 in all the reports 
for 1942 that have been issued 
so far. Transcontinental & 
Western Air, Inc., reported net 
profit last year of $2,176,035 
compared with a net loss of 
$487,613 in 1941. Almost half 
the $16,044,632 operating reve- 
nues in 1942 was attributed to 

Earned surplus 5 was increased 
by $1,044,380 realized from the 
sale of equipment to the gov- 
ernment. 

Western Air Lines. Inc. re- 
ported 1942 net profits of 
$693,703 or $1.69 a share, com- 
pared with $5,981 or lc a capi- 
tal share in 1941. 


Jack & Heintz, Inc., maker of 
airplane parts in Cleveland, is 
pouring 80 percent of its net 
profits into a reserve fund to 
provide work for its 6,200 em- 
ployees in the postwar read- 
justment period. Already $1,- 
500,000 has been set aside for 
this purpose, according to 
a recent statement by com- 
pany officials. 


American Central Mfg. Co., 
did nearly three times the 
wing and aircraft parts vol- 
ume in 1942 that it did in 
1941 while earnings totaled 
$469,177 or $1.54 a share 
against $115,338 or 38c a share 
the previous year. 


earnings of $4,723,894 or 82c. 
a share for the year ended 
Nov. 30, 1942 compared with 
net of $2,454,142 in the cor- 
responding 1941 year. The 
company's equity in undis- 
tributed earnings of associated 
companies, including New 
York Shipbuilding. Vultee 
Aircraft, and American Cen- 
tral Mfg. Co., amounted to 
55c a share compared with 45c 
the previous year. 


United Aircraft Corp. reports 
1942 sales of $519,000,000 
against $298,000,000 in 1941. 
Despite this large gain in 
shipments, the company had 
only a slight gain in total 
assets last year. Net earnings 
amounted to $17,096,841 or 
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In choosing its accessories, aviation selected 
products of proven merit. The recognized 
high quality of TUNG-SOL Lamps for 39 years 
in the automotive industry was aviation’s 
assurance of dependability. You will find 
TUNG-SOL Lamps used on both Government 
and commercial planes throughout the world. 
Specify TUNG-SOL when ordering lamps. 




TUNG- 

AIRCRAFT LAMPS 



S5.95 a common share after 
provision for preferred divi- 
dends, compared with $16,721,- 
380 or $6.29 a share in 1941. 
Reserves set up for conversion 
from war to postwar condi- 
tions now total $23,897,270, of 
which all but $10,000,000 was 
established in 1942. Regard- 
ing dividend policy, the report 

dividends are at a rate as 
high as is considered consist- 
ent with the maintenance of 
financial stability.” Unlike 
many aircraft firms. United 
was able to complete its re- 
negotiation of contracts with 
the government before the 
annual report was issued. 
This means that earnings re- 
ported are not subject to ad- 
justment, as was the case of 
most other reports issued up 
to the middle of March. Fred- 
erick B. Rentschler, company 
chairman, told stockholders 
that United's officers and di- 
rectors felt that "the best in- 
terests of industry and the 
public are served by industry's 


acceptance of the principle of 
re-negotiation of war con- 
tracts." The report showed 
that 59 percent of shipments 
in 1941 was for the account 
of the federal government and 
net profit on those sales was 
5 percent, while in 1942 gov- 
ernment shipments jumped to 
over 86 percent of total sales 
but profit margins declined to 
slightly less than 2 percent. 


Ryan Aeronautical Co. reports 
net profits of $56,444 or $1.27 
a share for the year ended 
Oct. 31, 1942, compared with 
$669,603 or $1.52 a share in 
the prior ten months fiscal 
period. T. Claude Ryan, presi- 
dent, revealed that the com- 
pany had been selected to 
build a new combat plane in 
a program which "offers 
greater future possibilities 
than the former program.” 
Sales totaled $19,620,000 
against $8,390,201 in the ten 
months ended Oct. 31, 1941. 


ON THE RAW MATERIALS FRONT 


and somewhat stabilized front 
in North Africa, the Allies 
have a new source of second- 
ary metal— the so-called battle 
scrap. In the case of alumi- 
num, as well as steel and cop- 
per, this may prove to be an 
important source of scarce 
metal. In fact, the British 
and Russians both have 
worked out such efficient 
methods of handling "crash" 
aircraft that defense officials 
point out they have been able 
to provide a considerable por- 
tion of their aluminum supply 
from this particular source. 

Some battle scrap has been 
brought to Hawaii, but it is 
understood that to date very 
little has come to the Ameri- 

procedure has been worked out 
to handle such scrap here. 
Assuming that there may be 
ballast space for such ma- 
terial, no one knows exactly 
where the ships will make port 

dealers available at these 
points of entry to care for the 
incoming metal. 

Military officials say they 
have troops who have definite 
knowledge of metals and who 
are thus equipped to do gen- 
eral sorting. But they add 
that it would be a great help 
if civilian sorters could be 
sent abroad to aid. Upshot of 
the matter probably is that 
aluminum scrap from Africa 
is likely to be sent to Great 

certainly until a plan is 
worked out to care for it in 
this country. Such a reclama- 
tion plan, it is reported, is 
being worked out for copper. 

Meanwhile, production of 
aircraft is increasing faster 


than facilities can be pro- 
vided. It appears that alumi- 
num extrusion output, for ex- 
ample, will be rather critically 
tight for the next four or five 
months. 

It seemed a few weeks ago 
that the United States should 
be completely independent of 
imports of high grade bauxite 
for aluminum metal by May. 
Due to the shipping difficul- 
ties in bringing the superior 
ore from Dutch Guiana, the 
government had planned to 
convert older aluminum plants 
to low grade domestic ore and 
have the job far enough along 
by next month to assure a 
continuous supply of alumi- 
num metal from domestic 

But this huge conversion 
program has encountered 
much the same difficulties as 
have the synthetic rubber, 
high octane gasoline, and 
escort vessel programs — all of 
which overlap in the matter 
of plant equipment. Thus 
schedules have had to be re- 
arranged, and in the shuffle 
aluminum plant conversion, 
like some of the others, has 
been set back several months. 

That also means that the 
United States probably will 
not be able to meet all of 
Canada’s aluminum require- 
ments from domestic ores by 
September, as originally 
planned. In fact, it is under- 
stood that completion of some 
of the new American alumi- 
num plants has been retarded 
somewhat. 

Net result is that the supply 
of aluminum metal is more of 
a problem in the forepart of 
1943 than aluminum fabricat- 
ing plants — the reverse of the 
situation in 1940-42. 
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FOR QUICK ACTION 


• Our wartime strategy of making 
wheels only 3" in diameter and under 
is approved and endorsed by W P B. We 
make a 24-hour a day job of it. All vitally 
needed wheels are shipped promptly. 
There is no let-up. Our central location 
gives us a head start on deliveries. 



Custom Built Wheels , just the right 
wheels for your particular job, no matter how 
precise or difficult it is. 

The moment we have your grinding problem, 
it’s turned over to abrasive engineers who 
make up the wheels that do your job better 
and faster. 

Years of research and Specialized* experience 
are behind each Chicago Grinding Wheel. 

You can depend on prompt deliveries. GET IN 
TOUCH WITH US! 

TEST WHEEL— Tell us the kind of job and 
size wheel you need. We’ll be glad to send one 
without charge. 

CHICAGO WHEEL & MFG. CO. 

1101 W. Monroe St. Dept.AV-4 Chicago, III. 
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Recent Books 


Tablei of Data or Chemical Composi- 
tloas, Physical and Mechanical Proper- 
tie! of Wrought Corrosion — Relisting 
ond Heat-Resisting Chromimum and 
Chromium-Nickel Steels, by Russell Fronts 
ond Francis L. LaQue. American Society for 
Testing Materials, Philadelphia. 43 pages, fl.25. 

Prepared for A STM Committee 
A-10 on iron-chromium, iron-chromium- 
nickel, and related alloys, this pamphlet 
gives condensed data on material in 
widest commercial usage. There are two 
parts, wrought chromium steels (4-0, 
8-10, 10-14, 14-18, and 23-30 percent 
chromium) and wrought chromium- 
nickel steels (23 percent chromium, 20 
nickel). 

Their mechanical and physical 
properties, chemical composition, forg- 
ing and heat treating, creep character- 
istics, and short time tensile properties 
are analyzed in 21 compact tables and 
26 charts and curves. 


The Foreman's Handbook edited by Carl 
Heyel. McGraw-Hill Book Co., New York. 
410 pages, index, illustrations. >3. 

To give perspective, Mr. Heyel has 
called upon 17 specialists to describe, 
in as many chapters, the various as- 
pects of the foreman’s job. The object 
being to prepare the foreman, a repre- 
sentative of management, for greater 
responsibilities, the writing is expository 
and analytical rather than didactic. 
Among the subjects covered are con- 
trol of quality and waste, planning and 
scheduling, time study, cost control, 
safety, fatigue, the background of sci- 
entific management, and labor legisla- 


Photogromm.try, by H. Oakley Sharp. John 
Wiley & Sons, New York. 129 pages, illustra- 
tions, tables, index, >3.50. 

Objects of this third edition arc first 
to present “an exposition of the funda- 
mental principles involved in both ter- 
restrial and aerial photographic sur- 
veying” and second “a discussion of the 
application of these fundamental prin- 
ciples to map making.” 

In a style flavored with the brevity 
of an engineer’s classroom notebook, 
Mr. Sharp outlines with mathematical 
precision the mechanics of earth-bound 
and aerial cameras, their uses and limi- 
tations, and the transference of their 
unemotional observations onto maps. 
Beginning with the terrestrial prob- 
lem of perspective construction, he 
quickly takes the reader aloft on equa- 
tions and diagrams and to the tasks of 
snapping the shutter and “making 
sense” of gelatin impressions brought 
back to earth. 

“Aerial photographic surveying.” he 


writes, “has now progressed to a point 
where it can safely be said that no sur- 
vey of any size will be made without 
the aid of the aerial photograph.” Hi* 
description is not for box camera sight- 
seers but for those who want the tech- 
nical background of lens finding and 
negative interpretation. 


Industrial Radiology, by Ancel St. John 
Sons. New York. 298 pages, illustrations, index. 


Nine years' progress have not only 
necessitated revisions and the addition 
of material on equipment and accessories 
in this second edition but also a more 
inclusive title. Industrial radiography, 
“the study of conditions within ma- 
terials used for industrial purposes by 
means of photographic records,” has 
now become industrial radiology, “the 
entire science of these conditions as 
disclosed by x-rays and gamma rays." 

The authors are pioneers in this field. 
Dr. St. John launched in 1925 the first 
industrial x-ray laboratory and with 
Mr. Isenburger later developed a trailer 
test unit to be towed to the job. With 
this practical perspective they first pre- 
sent a simple history of developments 
in radiology from Roentgen forward. 
The big year was 1912 when Coolidge 
introduced a new tube which “com- 
pletely revolutionized radiographic tech- 
nique.” From here the authors trace, 
with brief and facile detail, discoveries 
which have culminated in apparatus 
ranging “from 5-kv. Grenz rays for 
the examination of paintings to 1,600- 
kv. machines for large steel structures.” 

These historical notes are but step- 
ping stones to the meat of the book: 
The principles and operation of in- 
dustrial testers. Illustrations, diagrams, 
and electrical circuits explain the total 
testing process— the nature, properties, 
and effects of x-rays, tubes, generators, 
and their installations, interpretation 
of plates, and finally operating and 
cost data. Tables, charts, and a bibliog- 
raphy of 1,314 items make this a com- 
prehensive exposition of practical facts 
for the testing engineer. 


Engineering Drawing, by Leon Marr Sahag. 
Ronald Press Co., New York. 394 pages, ap- 
pendix. index. >2.75. 

General introductory text for high 
school students beginning with the 
proper use of various pencils and draw- 
ing instruments, progressing to the in- 
termediate subjects of steel structural 
and working drawings, and finally to 


the advanced problems of jigs and fix- 
tures, elementary machine design, and 


The Command of the Air. by Giulho Dou- 
het. translated by Dino Ferrari. Coward- 
McCann, Inc., New York. 394 pages. >4. 

This is original source material on 
the heated discussion of the power of 
planes to conquer ond the need for in- 
dependent air forces by the Italian who 
first brought up these subjects in 1909. 
His preachings and writings from then 
until his death in 1930 are collected 
here in four books: The Command of 
the Air (1921). The Probable Aspects 
of the War of the Future (1928). Re- 
capitulation (1929). and The War of 
19— (1930). 

The first book contains the essence 
of Douhet’s reasoning: 

1. “Viewed in its true light, aerial 
warfare admits of no defense, only 

2. “To have command of the air 
means to be in a position to prevent 
the enemy from flying while retaining 
the ahility to fly oneself ... to be in 
a position to wield offensive power so 
great it defies human imagination. It 
means to be able to cut an enemy’s 
army and navy off from their bases of 
operation and nullify their chances of 
winning the war.” 

3. Aerial force capable, of conquer- 
ing command of the air” is an “inde- 
pendent air force" composed of combat 
planes sufficient to protect bombers 
which can raze their target on Ihe first 
trip and prevent checking the initial 
damage by the use of gas. 

are worthless and harmful because they 
cannot keep command of the air and 
dilute the strength of an independent 
force which could. 

This independent force can attack 
with such sudden effectiveness that a 
war will be won in a few days. This 
the Germans proceed to do against a 
Belgian-French alliance in The War of 
19 — , which is Douhet’s detailed pre- 
construction of the present struggle. 

Several arguments can be advanced 
for the failure of this prediction of 
instantaneous demise. First, the high 
commands don’t believe it — not even the 
Germans, who ordered the infantry to 
follow the Stukas through Poland and 
dropped parachutists on Greece. Sec- 
ond, Douhet's surmise that anti-air- 
craft would be the only opposition from 
the ground neglected the fact that fight- 
er planes could and have prevented 
bombers from pulverizing resistance. 
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daptable to many milling, 
drilling, tapping and assem- 
bling jobs. 

Precision built for accurate 
work. 

Sliding and stationary jaws 
precision fitted. 

All working parts (except 
base) hardened, ground steel. 

Base made of fine grained, 
well seasoned iron for heavy 
duty. 

Guaranteed to be exactly as 
represented or no sale. 

Three sizes: 4", 5" and 7". 
Send for Bulletin No. 10 
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And third, ns Douhet complains, avia- 
tion servicemen are apt to overem- 
phasize their own specific branch. 


Sea-Flyers, by C. G. Grey. Faber and Faber, 
London. 256 pages, illustrated, 7/6. 

Thirty years an editor in British avia- 
tion publishing (of The Aeroplane until 
1939 and for a time of Jane's All the 
World’s Aircraft) have given Charles 
Grey a front-row view of his country’s 
aircraft progress. Here he records his 
observations — sometimes caustic, again 
effulgently generous — on the services 
which have developed into the fleet air 
arm and coastal command. His story is 
neither definitive nor personal history 
but a combination of fact and remi- 
niscence on politics, planes, and people. 

For official stumbling blocks, myopic 
admirals, and bureaucrats, he has no 
use. (He suspects the bureaucrat to be 
related to the Spanish burro, little ass.) 
But two years of lend-lease have mel- 
lowed the judgment that “to order 
American aeroplanes of any sort is an 
imbelicity.” Grey now finds that Lock- 
heed Hudsons, about which he once 

value than they were expected to be.” 
And he calls Glenn Curtiss “the father 
of all flying boats” who “quite defin- 
itely has the credit of being the first 
person to fly off and onto the water 
deliberately.” Sandwielied between sec- 
tions on British developments arc sev- 
eral chapters on American transatlantic 
and military flying boats. 


Young America's Aviation Annual 1942- 
1943, edited by Frederick F. Graham and 
Reginald M. Clereland. Robert M. Me Bride & 
Co., New York. 254 pages, illustrated, (2.50. 

The past year's progress in naval, 

production, and training is here out- 
lined in simple, uncontroversial style 
amidst profuse and effective photo- 
graphs. Young people are thus pro- 
vided with a clear resume of the facts. 
The chief military lesson of the year ns 
pointed out by the book: 

“Strategically, tactically and fi'om 
the point of view of supply, the air arm 
has become the dominant arm and is 
gaining in relative importance. Pure, 
raw air power is a terrible and devas- 
tating force. But by itself, unless com- 
pletely unopposed, it can hardly force 
a military decision. Properly employed 
with ground or naval forces, it is almost 
irresistible.” 

When the irresistible has pulverized 
blatant brutality, youth, which has helped 
win the decision, has another, thrilling 
challenge. Says Vultee Vice-President 
Hugh Fenwick: “The air routes of the 


world, some of them already established, 
will change trade, commerce, and all 
international relations to a greater ex- 
tent and will do it in less time than have 
all other transportation changes in his- 
tory combined. And they will do it in 
our lifetime — quickly.” 


The Fight for Air Power, by William Brad- 
ford Huie. L. B. Fischer. New York. 3 10 pages, 
illustrated, J2.50. 

Much in the manner of Maj. Sever- 
sky, Mr. Huie champions the brute 
persuasion of wings alone and pours 
glib, retrospect criticism upon all those 
who didn't — according to his own broad 
generalizations — see it the same way 
during the years immediately past. 


Airplane Design Manual, by Frederick K. 
Teichmann. Pitman Publishing Carp., New 
York. 440 pages, diagrams, bibliography, index, 
(4.50. 

Specifications of the component parts 
of modern passenger planes — cockpits, 
cabins, instruments, fuselages, etc. — 
lucidly explained for students, engi- 
neers and draftsmen studying to be- 
come professional designers. 


Aircraft Engine Trouble Shooting Chart, 

by Andrew Wallace. Norman W. Henley Pub- 
lishing Co., New York, 75t- 
Large chart lists noises and symp- 
toms, probable troubles, causes, and 
remedies of “ills” of aircraft power 
plants. Smaller related charts, sup- 
plying twelve classifications of faulty 
operation, give further breakdowns of 
trouble shooting. 


ANC-5, Strength of Aircraft Elements, 

issued by the Army-Navy Civil Committee on 
Aircraft Design Criteria. 

Among the additions to this revised 
engineering bulletin, listed as CAA 
safety regulation release No. 141, on 
strengths of commonly used materials 
and formulas for calculating them are 
several margin of safety expressions 
for combined loading, a figure on inter- 
action curves to determine the margin 
of safety in elastically buckled flat pan- 
els, tables on mechanical properties of 
corrosion resisting stainless steel sheet 
and strip material, figures on stainless 
steel tangent moduli values, curves 
showing approximate hardness vs. ten- 
sile strength of carbon and low alloy 
steels, and tables on strength data of 
flush rivets. Changes have been made 
in the mechanical property tables of 
aluminum and magnesium alloys. CAA 
invites engineers for comments and sug- 
gestions regarding this work. 
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Women Are Operating 

quickwork 
R otary Shears 


Fast cut- 
ting of steel, 

stainless plate and stampings is 
being done every day by women 
operators in a number of leading 
aircraft plants. The simplicity of 
operation and accuracy of control 
of the Quickwork -Whiting Rotary 
Shear make possible accurate pro- 


duction at cutting speeds up to 40 
feet per minute. 

The Quickwork Shear is a versa- 
tile machine — saves space, time, and 
labor. It cuts straight lines, narrow 
strips, circles, and irregular shapes; 
forms flanges and joggles. Available 
in 12 standard models; capacities 
up to 1" mild steel. Write for bulle- 
tins and information. 
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Studebaker craftsmen again give 
“more than they promise” 


The devastating bombing power 
and matchless fighting power of the 
Boeing Flying Fortress make com- 
forting daily items in the war news. 
Much of the flying power for this 
invincible dreadnaught of the skies 
comes from Studebaker, long re- 
garded as one of the world's foremost 
builders of motor car engines. 


Studebaker, 

manufacturer 

Collaborate ’ 
America’s olde 


of highway 
is privileged to jk 
with Wright, W 
;st producer of 'll 


airplane engines, in this vital assign- 
ment. And Studebaker is also 
building much other war materiel 
including tens of thousands of big, 
multiple-drive military trucks for 
the forces of the United Nations. 


Today, as for generations pas 
Studebaker craftsmen make their 
watchword — "give more than yon 
promise." Every Studebaker em- 
ployee is justly proud of the 
JJk achievements of his organi- 
*9 nation in the arming of our 
W Nation and its Allies. 



Studebaker-™— 
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KEEP EVERY TOOL IN THERE 
Prompt Factory 
Reconditioning 




T HIS IS NO TIME for tools to lie around 
waiting for repairs — like every gun, every 

tool is needed Collect all your old worn 

RIGOtB Wrench Jaws and Threading Chaser 
Dies now, turn them over toyour Supply House 
and order Factory Reconditioning. Service is 
prompt — yon don’t need priorities! Parts you 
send are carefully inspected to make sure they 
are worth reconditioning — we reserve the 
right to reject them if they can’t be made 
good as new. . . . Remember: only RlGGtB 
trademarked parts accepted for this service. 

Quick Reconditioning of your 
&tt2edt> Wrench Jaws 

Both hook and heel jaws are scientifically anneal- 
ed in our automatic electric furnaces, same as new 
jaws • They are recut in the same machines and 
by exactly the same methods as used for new jaws 
• Jaws are then re-hardened like new • After final 
inspection, they are returned to you under regular 
RttaSiIB new parts guarantee of satisfaction. 

Quick Reconditioning of your 
Chaser Dies 

Threader dies are accurately re-ground to original 
specifications. They arc then inspected and tested 
and sent back to you under RtESstO new parts 
guarantee. 

This service is available only in the United 
States. . . . Act now — keep every tool in there 
fighting to win the war. 

THE RIDGE TOOL COMPANY • ELYRIA, OHIO, U.S.A. 

muma 

★ PIPE TOOLS ★ 

. . . 
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Airflow- Visualization Opens New Researeh 

( Continued from page 151) 


escaping from a jet, sets up, as shown 
in Figs. 3 and 4, in the surrounding 
air columns of greater or lower density 
of air. Accordingly, the coefficient of 
refraction of these different columns 
must be different for the various parts 
within the air stream. Coming from 
one single central source, a bending 
of the rays of light must occur then, 
and a possible extinction may occur 
due to interference phenomena, thus pro- 
ducing shadows upon the screen. 

This, together with the partial ab- 


sorption of rays due to interference 
phenomena, is a necessary and suffi- 
cient condition for the establishment 
of the phenomena observed and recorded 
optically. 

Fig. 9 showed a flow pattern of a 
narrow stream of air hitting a glass 
plate. And Fig. 10 depicts a narrow air 
jet hitting a glass plate under a 45-dcg. 
angle (photographed through plate). 

Working Hypothesis 

It seems that standing waves are set 


up in that jet in a way comparable to< 
the waves in organ pipes. Waves possi- 
bly caused within the jet persist within 
it after it has left its guiding nozzle. 
A reflection seems to take place at the 
boundary of jet-versus-air. These re- 
flections finally (in dependency from: 
I he substantial variation of the air dens- 
ity) break up into segments which ini 
turn are the root of the vortices that 
later on can be observed with the larger 
methods commonly known (smoke and: 
oxide photographs in wind-tunnels). 

As for the origin of the waves, the- 
following consideration is made: We 
are dealing here with velocities that 
approach the velocity of sound, and 
sound waves themselves arc subjected! 
comparatively quickly to absorption- 
The mechanical shockwaves and end- 
waves, however, operate in a manner 
comparable to the waves in the trace of 
a bullet, such as were photographed 
originally by Ernst Mach and subse- 
quently with a refined technique by von 

If a bullet in flight is photographed, 
for instance, by a spark of high in- 
tensity and of short duration, then it 
is found that it is accompanied during 
its flight by a stream of air waves that 
perhaps may be compared roughly to 
the bow and stern waves of a ship. 
Turbulences may be caused by the broad 
shockwave. The shape of these waves is 
constituted by the enveloping resultant 
wave which is composed of the sum of 
the bow waves. It is evident from Fig. 11 
that the following relation exists be- 
tween air velocity and speed of sound: 



a — Velocity of sound in air at a given 
density, temperature, moisture, con- 
tent, and chemical composition (as 
may be caused by a different distribu- 
tion of oxygen, nitrogen, and other 
gases in various layers of the at- 
mosphere and stratosphere), 
it — Velocity of the air stream relative 
to the obstacle. (From the angle a 
the relative velocity of air versus ob- 
ject and variations thereof can be 
measured.) 

It will be readily understood that the 
same type of compression wave is 
formed whether the bullet moves 
through the air or whether air of high 
velocity impinges upon a quasi-station- 
ary obstacle. The above formula may- 
be inverted, therefore. Thus the fol- 
lowing equation is obtained: 



In other words, if air travels with a 
high velocity past an obstacle, then it 
may be stated that the obstacle will be 
the origin of a soundwave which is in- 
( Turn to page 329) 



HERE'S THE FAMOUS 
MODEL"45" SKUDRILL 

The pre/erred drill in e 


SJSsts 


Here's the tool you need for fastest, most 
irate '/« in. drilling in constant 3-shift pro- 
duction. Like the famous Model "45" SKILDRILL, 
II, compact, light for easiest handling — 
nut *i nas even greater power for toughest jobs 
. . . greater drilling speed under load for more 

(Compact die-cast body, helical-cut gears 
and 100% anti-friction bearing construction 
assure smoother, easier operation. Extra- 
Powerful Universal Motor provides peak drill- 
ing speed up to !4 in. in steel, 'Ain. in wood. Avail- 
able in 4 speeds (1800, 2500, 3500 and 5000 
R.P.M.). Weighs only i'/s lbs.; only 7'/< in. long 
and 2’ ii in. wide. Ask your distributor to dem- 
onstrate how NEW Model "47" SKILDRILL will 
boost your production! 

SK^IISAW, INC., 5057 ^EIston^Ave., Chit ago ^ 


SKILSAWTOOLS 

★ MAKE AMERICA S HANDS MORE PRODUCTIVE * 
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every fastening job 

9 *** ? W 1 H ? 


<§>*© 


LOCK WUHU* 


1,000,000 INSERTS SAVED! 

PROOF IT PAYS TO CONSIDER PARKER-KALON 
SELF-TAPPING SCREWS FOR EVERY ASSEMBLY 

Changeover to P-K Type "l" 
Self-tapping Screws Eliminates 
Two Operations — Saves Critical 
Metals. Alert engineers of the 
United Transformer Co., New 
York, found that the P-K Hard- 
ened Self-tapping Screw would 
do the work of the brass machine 
screw, lockwasher, and tapped 
brass insert formerly used in the 
assembly of plastic units. The 
saving, not only of labor but of 
a sizable tonnage of brass, rep- 
resented by this redesign on 
1,000,000 units, was enthusi- 
astically approved by the U. S. 
Signal Corps. 



BV questioning the efficiency of the fastening method in use. this 
war material manufacturer discovered a serious waste of precious 
man-hours, and corrected it by switching to P-K Self-tapping 
Screws. This job is typical of the large percentage of metal and 
plastic assemblies on which P-K Self-tapping Screws can provide 
greater ease, speed, and security. 

Look for P-K Savings in Every Type of Assembly Operation. 
Whatever your product, and whatever material you are working 
with - plastics, die castings, sheet steel, aluminum, brass, or bronze 
- there’ s a saving probable with P-K Self-tapping Screws. 

They eliminate costly time-consuming tapping and tap costs 
when replacing machine screws. They are easier to use and cost 
less than nuts, bolts and lockwasher assemblies. When they replace 
riveting and welding, they make equipment available for other 
needs. When used in plastics, they do away with costly inserts and 
slow molding. 

Change to Self-tapping Screws Overnight. There’s no inter- 
ruption in production when you change over to P-K Screws. No 
special tools or skilled help are required. 

War production badly needs all the work-hours P-K Screws can 
save . . . question every fastening job in your plant. 



Call in a P-K Assembly Engineer to check 
over fastening jobs with you. He can help 
you search out all opportunities to apply P-IC 
Self-tapping Screws. And, he’ll recommend 
them only when they’ll do the job better and 
laster. If you prefer, mail in assembly details 
for recommendations. Parker-Kalon Corp., 
192 Varick Street, New York, N. Y. 


PARKER-KALON 

SELF-TAPPING SCREWS 

Give the Green Light . to War Assemblies 
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clined against the direction of airflow. 
(See Fig. 12.) 

When a column of air moves with a 
high velocity, the same type of com- 
pression wave is formed that has been 
known to exist in the instance where a 
bullet travels through air. This is due 
to the fact that the absolute speed is 
irrelevant in this instance. What mat- 
ters is the relative velocity between ob- 

The same laws that were found valid 
for investigating the behavior of projec- 
tiles relative to air can, therefore, be 
applied in the examination of stationary 
objects (such as parts of wings) that 
are exposed to quickly moving streams 
of air. Particularly it is permissible and 

perimental techniques. 

As is well known, air is not the uni- 
form medium it appears lo be. Thus, 
even minor changes in density can form 
at the high velocities with which we 
are dealing, the origin of disturbances. 


Regardless of whether the object 
moves or the air moves, the relative 
velocity between the two is the same. 
Observations can, therefore, be made 
either in an airplane flying at great 
speed through comparatively still air 
or by air flowing at great velocity past 
a relatively stationary obstacle. This air 
jet may break up in segments (of ex- 
pansion and reflection waves). These 
segments also may break up, thus offer- 
ing the ideal conditions for an origin 
out of which larger, subsequent vortices 
may be generated. 

Both from a viewpoint of scientific 
and of practical application to the de- 
sign of aerodynamic structures, as well 
as for high speed air streams such as 
occur within the combustion mechanism 
of internal combustion engines, the 
new phenomena discovered and the new 
method of observation developed offer 
promising avenues of approach for the 
further investigation and development 
of this subject. 



Modification Centers . . An American Military Innovation 

(Continued from page 136) 


Tooling, of course, in most instances is 
of the “quick and rough” variety; its 
goal is to get into production fast, but 
generally for only small quantities. 
Small, that is, when compared to the 
production of the manufacturing plant. 

As quickly as possible, usually a 
matter of a few hours, tools are made 
and methods of producing the new parts 
or equipment are put into operation. 
Production, as in the early days of the 
industry, is necessarily almost exclu- 
sively of the handmade kind — “quick 
and a bit rugged,” as we describe it. In 
one instance recently we went back 18 
yr. for a method to make a part, pro- 
ducing it exactly as we did at that time 
by primitive methods long since aban- 
doned. 

At Consolidated Aircraft Corp.’s Tile- 
son, Ariz., modification center, deliveries 
arc flown in by company ferry crews 
from the manufacturing plant. Dis- 
persed about the landing field adjoining 
the center’s hangars, planes await as- 
signment. When that is arranged they 
are taxied to the reception ramp at the 
head of the modification line. 

Before they enter the line itself, and 
while still outside the huge hangar 
buildings, fuel, alcohol, and oil arc re- 
moved and engines are drained, cleaned, 
and treated to prevent corrosion. 

In the first stations of the line, all 
loose equipment, particularly that inside 
the fuselage compartments, is removed, 
tagged, and shuttled in a special box to 
a specified final station on the line, 
where it is reloaded when the same ship 
rolls through that station. 

In one of the first stations, cowling 
racks made of plywood, with solid bot- 


ft. in size, are fastened to the upper 
surface of the outer wings, two to each 
ship. Cowlings and parts removed so 
modification can be done, are placed in 
these racks and remain on the ship 
throughout the trip down the line. Each 
rack is divided into three compartments 
and these are specified for certain uses. 
In this manner, uniformity is achieved 
— parts are always found in the same 
place when needed, and the possibility 
of damage due to improper piling and 
jamming in the racks is avoided. 

factoring plant, work on the modifica- 
tion line is broken down into its logical 

given station of the line. In setting up 
the line — in fact in practically all phases 
of the work, whether in fabrication, in- 
drawn upon the methods of the parent 

Because of that we have found that 
holding to approximately the same in- 
terval of time per station as that allotted 
in the parent plants best dovetails our 
production with that of the source 
plants. However, the work done re- 
quires only about one-third the time, 
and one-fortieth of the manhours, re- 
quired to build the plane. And those 
ratios will no doubt be changed as other 
units of the center are occupied and our 
personnel acquires greater skill. 

Throughout the departments, nucleus 
Staffs were drawn from other Con- 
solidated plants. Around these we added 
staffs drawn from the community near 
which the center is located. Naturally, 
much of this personnel, with the exccp- 
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AND cAlter "TOKYO” 

CURTIS was actively engaged in Defense Work before 
“Pearl Harbor." Thereafter, a constantly increasing 
volume of War Activities was taken on until we are 
now devoting all of our productive efforts to War 
Work for our Government and essential War Indus- 
tries. We expect to continue on this basis until 
America dictates the peace terms in Tokyo. 

In World War I our engineering and designing 
ability and experience was recognized by the award 
to us of a contract for the manufacture of approxi- 
mately two million (2,000,000) high explosive shell 
forgings. Our performance on this contract won for 
CURTIS the coveted Ordnance Department Flag, the 
emblem for "excellence,'' which flag is one of our 
treasured possessions. 

Now in World War II our engineering ability and 
production facilities are again being called upon, 
first to design, then to produce some special equip- 
ment for one of the branches of the Armed Forces 
of the United States. This has progressed to the 
point where we are now tooling up, ordering in the 
material, and this adjitioual productive activityMM 
becoming an accomplished fact. 

Today's emergency is providing an even richer 
experience to add to that already accumulated in 
the 89 years during which CURTIS has been a suc- 
cessful and growing institution, and which will 
naturally be reflected in the products of the CURTIS 
organization after the war is won and when peace- 
time markets are again restored. 



turn of a few skilled mechanics, ma- 
chinists, electricians, and the like, was 
inexperienced. However, they are rap- 
idly learning the techniques of their 
jobs, and wc do not anticipate any 
difficulties from that direction in main- 
taining the steadily increasing produc- 
tion rate we have planned. 

As in all other plants these days, the 
labor problem boils down to: How 
many jobs can women handle? So far 
we have found the percentage about the 
same as that of the producing plants. 

Along the assembly line we move the 
planes on their own wheels, by towing 
them (linked together by a single cable 
extending from nose wheel to nose 
wheel) with a tractor. Stations consist 
of fixed work stands arranged so the 
fuselages pass between them, and port 
and starboard wheels move through 
slots from which leaves in the floor of 
each stand have been removed. Because 
of the nature of the work, we can as- 
sign only about one-cighth as many 
workers as are used at average stations 
of the parent plant’s assembly lines. 

In the fabrication departments our 
workers have to he resourceful. A Jap 
fleet gathering at some distant harbor 
will not wait for us to figure out the 
most polished way to equip some 
bombers to go out and intercept it. In- 
stead, it is our job to find a way to get 
the needed special equipment made and 
installed by the deadline set in the 
order. And we do it — often by forming 
parts on such machines as a 60-ton 
hydraulic press we bought from a whole- 
sale automobile supply concern. With 
a die made of hard wood, and one ac- 
cepted part ns a pattern, we rush out 
the inquired number of parts. 

Or, we cut stock with tin snips, hand 

the pieces with disk-type knife sharp- 
eners picked up at the ten cent store. 
Parts requiring machining are fre- 
quently produced on small bench and 
tool-room lathes. 

Taken as a whole, the modification 
center staff has to be not only resource- 
ful. but must include a large percentage 
of people who arc all-around crafts- 
men. When a ship leaves here it has to 
be ready to carry out its military mis- 

Wc look upon this modification cen- 
ter as an extension of the parent plants. 
Its work cannot be standardized, and 
its methods, equipment, and line ar- 
rangement will probably have to remain 
highly fluid. Gen. Arnold has said that 
our current heavy bombers arc the “last 
of the small bombers.’’ Whenever those 
bigger ones start coming along we will 
be able to handle them, too, because our 
arrangements were designed with such 
probabilities in mind. 

When we finish our work, a military 
service ferry crew takes over and flies 
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Millions 


In ever-increosing numbers, millions of Camtoc 
fasteners speed the production that will speed the victory! 
By introducing moss production methods to fastener 
application, Camloc promotes greater efficiency 
in the making of aircraft. It steps up output, lowers cost, 
releoses manpower. For Comloc's single-hole 
mounting makes it four to ten times foster in installation 
than comparable devices. Once installed Camloc 
fasteners do a double job. They hold occess 
panels and sheets securely in place while 
the plane is in flight— yet permit 
their instant removal for 
emergency or routine maintenance. 


high-speed AIRCRAFT FASTENERS 


Camloc Fastener Corporation 
420 Lexington Ave.. New York City 
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Leadership is won on merit and is a stamp of superiority all along the 
line, design, engineering, construction and in every day action, under all 
kinds of working conditions. Hansen industrial air line equipment 
has won its spurs on the greatest of all proving grounds'. . . in large 
and small industrial plants throughout the world. Today Hansen 
equipment is playing a leading and vital role in the battle of production 
and will continue to lead in to-morrow's effort to meet keen competition. 


each plane to its particular delivery 
point. There it may he flown across an 
ocean, perhaps immediately loaded with 
ammunition and bombs in readiness for 
an attack on enemy objectives. What- 

The only American planes that fight 
go from modification centers. No longer 
do our field commanders say, merely: 


“Please send ns some planes." Instead 
they ask for ships of specified types, 
equipped to meet climatic and tactical 
conditions of their respective theaters. 
And it is up to the “airplane tailors” 
in the modification centers to produce 
specialized airplanes for this specialized 
war — “Tomorrow's Fighting Planes To- 
day" — one jump ahead of the enemy. 


Alisenleeism — What's Ilia* I’rolilcm? 

(Coni hiui'il fmm page 117) 


4. Inadequate shopping and serv- 
ice facilities. 

5. Inadequate child care facilities. 

0. Inadequate health facilities. 

7. Inadequate recreation facilities. 

A survey shows that member com- 
panies of the West Coast Production 
Council have already taken steps to off- 
set the universal causes, that additional 
steps will be taken soon and others are 
under study, with the same conditions 
holding true in the council's Eastern 
counterpart. 

In the matter of fatigue, for ex- 
ample, all West Coast Council members 
had, by Feb. 15, instituted rest periods 
for both morning and afternoon to 
allow employees to get their “second 
wind.” Many companies have started 
job rotation for employees doing par- 
ticularly monotonous work. This step 
has reduced accidents by keeping the 
employees conscious of the possible 
hazards of new work. Extensive train- 
ing programs for both supervisors and 
new employees have been inaugurated 
by all eight member companies. Labor 
pirating has been practically eliminated 
through a cooperative program worked 
out with tile War Manpower Commis- 
sion. Detailed record systems essential 
to getting at the eauses have been in- 
stalled, specialized anti-absenteeism pro- 
grams are under way, and labor has 
been brought into active participation. 

On the second major classification — 
individual employee problems — the com- 
panies also are aiding. Special facilities 
to meet requirements for women and 
older workers have been installed to 
curtail illness. Concentrated safety pro- 
grams have not only reduced in-plant 
accidents, hut have made employees 
more cognizant of dangers outside the 
gates. By working closely with local 
Selective Service, the companies have 
helped employees reach a better under- 
standing of draft requirements which 
may he required of them. In-plant, 
programs have helped educate workers 
to the necessity for winning the war. 
Through a program worked out with 
the Manpower Commission, labor turn- 
over control has helped reduce job 
shopping. 

The third major cause — community 
conditions — also has been tackled by 


management where necessary to cut 
absenteeism. Many plants have estab- 
lished housing bureaus to help em- 
ployees find a place to live. Every 
company has a transportation service 
to help employees get to and from 
work, and problems of gasoline and 
mileage rationing were greatly reduced 
by the companies which set up a system 
whereby employees were allowed to get 
their ration books at the plants. Draft 
hoards have been contacted through 
company offices to save employees an 
extra day away from work. 

A special committee of the West Coast 
Council is working closely with com- 
munity groups and government agencies 
to find a lasting solution to the prob- 
lem of providing good core for children 
of working mothers. 

Although no sure-fire method of pro- 
viding convenient shopping and service 
facilities has yet been worked out, sev- 
eral communities have themselves taken 
steps to assure that workers on all 
shifts will be able to make necessary 
purchases during their free hours. 

While the industry is working as a 
unit to combat absenteeism at the source, 
each company has found specialized 
problems that require specialized treat- 
ment, adopted to the individual plant, 
the survey revealed. 

Beech Aircraft, for example, has 
tackled the problem through its joint 
labor - management War Production 
Drive Committee with a program of 
weekly awards ranging from War Bonds 
and stamps to “sterner" methods for 
habitual unauthorized absences. And 
Beech already had one of the best rec- 
ords in the country — since October it 
has averaged only 3J percent, but 1 per- 
cent above tile average peacetime rates. 

Bell Aircraft reduced absenteeism 
even in the preliminary stages of use 
of a system based on “AWOL" cards 
placed in timccloek racks, telephone 
call forms from which records are com- 
piled, post cards, etc. The system not 
only puts special absence-discouraging 
requirements on the employee when he 
reports back, but also provides a record 
of reasons for the absenteeism and 
types of w-orkers who fall within the 
habitual absentee class. 

Curtiss - Wright airplane division's 


Industry 

steadies 

.. ii H 

its nerves 



Fluctuating line voltages 
are no problem in plants where 
Sola "CV’s” take over. Power 
load surges may cause voltage 
variations as great as 30%, 
but the vital "nerve centers” 
of production lines continue 
to operate smoothly and with 
unerring precision. 

Day and night, without care 
or supervision. Sola ( Constant 
Voltage transformers maintain 
positive control over electric- 
all\ operated instruments and 
machines. These transformers 
are available in standard units 
with capacities ranging from 

15 KVA, which can be used 
for an entire communications 
system, to the small 10 VA 
units for vacuum tubes. Spe- 
cial units can be built to meet 
unusual requirements. 

Not* to Induftrial Bxocutlvot! Thr prvb- 


Constant Voltage 

Transformers 

SOLA ELECTRIC CO. 

3335 Cly bourn Aw*. Chicago, lllinoic 
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campaign lias been projected ns on 
integral part of its over-all War Pro- 
duction Drive, designed to reach the 
employee in an individual sense and in 
competition with his fellow workers. 

Up to now, Brewster has handled the 
problem principally through bulletins, 
editorials, and letters from employees 
in the house organ, with extensive treat- 
ment of the problem being given in the 
union paper. Studies of absenteeism 
from the medical standpoint are being 
made, together with plans for labor- 
management committee participation in 
possible incentives, special awards, or 
other competitive means. 


Consolidated’s Southern California 
unit lias initiated a unique new system 
for its “Work To Win” campaign under 
which the company allows every em- 
ployee with a perfect four weeks’ attend- 
ance record to participate in a prise 
drawing held each month. Through this 
drawing, $10,000 is distributed among 
the perfect record holders, with 73 prizes 
being given at each of the two plants. 
Top award is $1,000, with the second set 
at $->00. Once each quarter, an extra 
$5,000 is added for extra prizes. The 
plan lias approval of both the Treasury 
and Post Ollice Departments. 

Douglas has a three-dav clock con- 



Buy a Bond ... to Speed Victory Today 
... to Pay for a Binocular Later 

If you’re one of the thou- 
sands of outdoor lovers 
who have always wanted a 
Bausch & Lomb Binocular — 
but have hesitated to spend that much 
money all in one piece — here's a chance 
to assure yourself that instrument, and to 
help your country at the same time. Buy a 
bond out of today's income. It will be money 
for you in the world’s strongest bank — 
money for you to use when a finer Bausch 
& Lomb Binocular than you’ve ever seen 
will be available. 

Today Bausch & Lomb is producing 



more binoculars . . . more Ray-Ban sun 
glasses . . . range finders . . . height finders 
. . . many specialized instruments of war, 
science and industry . . . than ever before. 
Under stress of war prod uction we’re learn- 
ing to do things better, faster, cheaper. The 
benefit will be yours — after the War. 


BAUSCf 

OPTICAL CO./j 


)MB 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 


li’ol card system at its home plant. This 
system provides that the card will come 
to the attention of the Timekeeping De- 
partment when an employee has three 
consecutive unauthorized absences. The 
plant also lias an Absence Control De- 
partment, with toll-free telephone equip- 
ment so that employees may call in 
when they cannot report for work. 
Through this department absences are 
checked and reasons listed. 

When an absent employee returns to 
work, he is required to state in writing 
the reason for his absence, dates ab- 
sent, whether or not a doctor was in 
attendance, elc. If the absence appears 
to be unreasonable, the employee is 
interviewed by a member of the Absence 
Control Department. In addition to an 
extensive control system, a “visual repri- 
mand” is mailed to all unreported Sat- 
urday and Monday absentees. Through- 
out this plant, Douglas uses posters to 
show the number of employees absent 
in each department each day. 

Lockheed handles its absentee control 
through the personnel records section. 
A telegram is sent to each employee on 
the second day of an unreported ab- 
sence, appealing to his sense of duty 
and patriotism and urging him to tele- 
phone, stating the reason for absence. 
The telegram is signed by the employee’s 
foreman, just as all contacts of this 
sort are handled by persons in the same 
department as the absentee. Separate 
lists of chronic absentees make it pos- 
sible to carry the personal contacts 
directly to the greatest offenders, and 
continued chronic absenteeism some- 
times results in dismissal. On the fifth 
day of unreported absence, the employee 
receives a registered letter stating that 
an immediate report must be made or 
employment will be terminated in ac- 
cordance with an agreement with em- 
ployee representatives. Visiting nurses 
are employed to call on persons absent 
for illness or injury more than three 

Glenn L. Martin employees have re- 
duced absenteeism by some 40 percent 
from last May to a point well below 
the national average. Recognizing the 
need for constant advancement in plans, 
however, the company is ready with an 
over-all plan which treats absenteeism 
as a community-wide issue; the means 
to solve it on such a basis arc included. 

North American has launched an in- 
tensive poster and chart system to pre- 
sent daily in graphic form the percent- 
age of absentees, the result of such 
absences and the results which can be 
obtained if absences arc eliminated. 

Northrop has a central control sys- 
tem operated by its Production Control 
Station. Absentees unreported for three 
days are visited by a uniformed mem- 
ber of the Plant Protection force. Km- 
ployecs who are reported ill arc called 
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G-E TRANSFORMERS FOR COMBAT 


These Compact Units Save Space and Weight 



GENERAL f§ ELECTRIC 


Inverter ballast (d-c to a-c) — for . 
fluorescent lighting of aircraft in- * 

struments and indicators on training or other 
light planes. Operates four 4-watt MAZDA F lamps 
from a 12- volt or 24- volt d-c battery supply. 
Also provides 1.5 amperes for operation of 
eight 3-volt indicator lights. A low radio-inter- 
ference level is obtained by the well-balanced 
electrical characteristics of the windings and by 
careful filtering. For operation up to 35,000 ft 
and in ambient temperatures from — 15 F to 140 F. 
Weighs only 2'A lb; size 5 by 5$j by 4& in. 


3-phase to 1-phase transformer — for the operation of such auxil- 
iaries^ as the radio compass, bomb indicator lights, indicator 
rim lights. Eliminates the need for a single-phase winding 
♦ on the generator. Permits reduction of generator weight; 
increases efficiency. Provides a single-phase, 1 15- volt or 26-volt 
power supply from a three-phase, 400-cycle generator without 
disturbing generator phase voltages. Ratings from 50 to 250 va. 
Weighs only 2-}4 lb; size 3ft by 5ft by 2ft in. (Weight and 
dimensions are for 150-volt-ampcrc rating.) 


Indicator-light autotransformer — to pro- 
vide a 30-va, 3.0/1.5-volt supply for 
bomb indicator lamps. Each unit will 
operate fifty-two 0.19-amp, T-l'f 
lamps. A 1.5-volt tap is provided for 
dimming the indicator lights, making 
possible the reduction of excessive 
brilliance in cockpit lighting when 
desirable, and the prevention of pre- 
mature lamp failure due to over- 
voltage when only some of the lamps 
are lighted. Two ratings available 
for operation from a 115-volt or 
26-volt, 400-cycle, single-phase sup- 
ply. Weighs only 13J£ oz; size 
approximately 2 ] i by 3'^ by 1 io in. 
Adaptable to many other indicator 
lighting applications. 
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C RAFTSMANSHIP determines the quality in patterns and castings, as 
well as wood carvings. In the Wellman plants this important skill 
is combined with essential speed — both born of long experience. 
• Modern facilities, rigid inspection and conscientious supervision are 
other prominent factors which insure the high standards in patterns 
and castings that save production time and costs. • Castings in Brass, 
Bronze, Ampco Bronze, Heat treated Aluminum alloys and Magnesium 
(Dowmetal). Patterns of all kinds, sizes and designs, in metal or wood. 
THE WELLMAN BRONZE & ALUMINUM COMPANY 
General Offices: 2533 East 93rd Street • Cleveland, Ohio 

WELLMAN WELL-CAST 


uiELLmnn 

CASTINGS X-RAY INSPECTED 
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upon by n visiting nurse. 

Ryan launched a realistic campaign 
last November, when it printed in the 
company magazine a chart showing ab- 

at week ends, labeled “Holidays for 
Hitler,” “Complacency Week End,” etc. 
Absenteeism of 9.05 percent was cut 
quickly to 7.6(1 percent. Since then the 
rate has been further reduced by addi- 
tional charts and the installation of a 
card system for check-back against ab- 
sent employees, requiring them to exe- 
cute a form stating reason for absence. 
Underlying causes, such as ventilating 
systems which do not operate properly 
and may be a factor in causing colds, 
are being sought through plant studies. 

Vega utilizes a system similar to that 
of Lockheed, setting the penalty of dis- 
charge after ten unauthorized absences. 

Vnltec has an absence control system 
which has been in effect for more than 
a year and has resulted in what is be- 
lieved to be one of the lowest absentee 
rates in the entire aircraft industry — 
3.2 percent for men and 5.2 percent for 
women, or a mean average of 4.2 per- 
cent. Here all new employees are given 
a 2-hr. induction tour, including a 15- 
min. talk by the safety engineer. As an 
employee goes through the plant, the 
functions of each department are care- 
fully explained and he is impressed 
with the importance of liis own par- 
ticular job to the entire production 

An absent employee is required to 
report within three days or his em- 
ployment terminates automaticallv. Ab- 
sentees are telephoned or, if unavail- 
able, a telegram is sent. In order to 


return to work, an employee who has 
been absent must go through a lengthy 
procedure of passing the medical de- 
partment and Ailing out a detailed 
form. Time required to fill out absence 
reports and visit the medical depart- 
ment is deducted from pay. These fac- 
tors discourage absenteeism by making 
it annoyingly complicated to get back 
into routine work again. Hospitalized 
employees arc sent greeting cards ex- 
pressing the company's hope that the 
worker will soon be able to return to 

Other studies aimed at reducing ab- 
senteeism now being made by the West 
Coast Council include possible changes 
in paydays; re-arrangement or mmlili- 
cation of working hour schedules; and 
vacations as attendance incentives. 

A survey by the East Coast Council 
showed that steps to curb absence in- 
clude efficient maintenance of employee 
records to differentiate between volun- 
tary and involuntary absenteeism; de- 
termination of individual reasons for 
being absent, and, wherever possible, 
elimination of contributing factors; 
studies of housing, transportation, and 
shopping facilities; plant, community, 
and national informational aids which 
promote education of workers to the 
importance of their jobs; and other in- 
formation and remedial actions which 
would affect particular plants or com- 
munities where plants are located. 

These studies, coupled with the work 
already done and projected by the in- 
dividual companies as well as the coun- 
cils, give every indication that absentee- 
ism — at least in the aircraft industry — 
will be reduced to a minimum. 


I'nslwar Preview of European Airways 

( Continued from page 202) 


a prospective airway system of Europe, 
with' radio-range stations, a unified 
teletype system for hourly spot-weather 
and six-hourly weather-map reports, 
frequent radiosonde ascents, and airway 
traffic control. 

Main Arteries Cited 

Six main arteries for air traffic might 
well be expected to form the nucleus 
of airlancs over the European con- 

1. The Northern Atlantic artery, en- 
tering the European continent through 
Ireland, England, and Norway. 

2. The Arctic artery which will con- 
nect the American west coast directly 
with Eastern Russia and Southern Asia. 

3. The Siberian artery, connecting 
Europe with the Far Eastern Pacific 

4. The Near-East and India artery, 
a life-line for our forces in the Indian 

5. The African artery, connecting 


Europe with East and South Africa. 

6. And the Southern Atlantic artery, 
connecting Europe with the North and 
Central American continents and islands 
via the Azores and with the South 
American continent via the Dakar- 
Natal airway. 

North Atlantic Branches 

The Northern Atlantic artery, upon 
reaching the Northwest coast of Europe, 
should most lugically branch out in 
four directions: 

A. An airway whose first port of 
call would be Nidaros (Trondhjem) and 
which would create the shortest air 
route from New York to Leningrad, 
Moscow, Stalingrad, and points south- 
east towards India. 

B. An airway via Rejkjavik, Iceland, 
Bergen, and Oslo which would serve 
East-Central Europe with one branch 
continuing eastward to Riga, Minsk, 
Kiev, and Rostov, and another going 
in a more souiherlv direction through 



• Saves Time and Labor 

• Conserves Floor Space 

• Facilitates Inventory 


PENCO Wood Storage Equip- 
ment adequately fulfills emer- 
gency needs for storage and 
material handling equipment. 
It is the conservation substitute 
for PENCO Steel Lockers, Cab- 
inets and Shelving. 
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Gdynia, Warsaw, Lwow, and Odessa, 
with both branches uniting again in the 
Caucasian oil region and joining the 
Near-East and India artery at Kras- 
novodsk on the Eastern shore of the 
Caspian Sea. A third branch would go 
almost due south to serve Berlin, then 
veer southeastward to Prague, Brati- 
slava, Budapest, Bucharest, Ankara, 
Baghdad, and continue to India along a 
more southerly route. 

C. An airway to Central and Western 
Europe (by-passing London and the 
congested airways in the Loudon-Paris- 
Rotterdain triangle) to serve Amster- 
dam, Frankfort - on - the - Main, Trieste, 


Salonika, and connect with both the 
Indian and the African arteries. 

D. The main New York-London air- 
way whose numerous ramifications would 
cover Western Europe and North 
Africa. One of these branches would 
by-pass Paris and continue to Cape 
Town via Barcelona, Algiers, and the 
Belgian Congo. 

The Arctic artery (No. 2), the most 
hypothetical link in this prospective 
airway system, represents the shortest 
air route from the American West coast 
to the industrial region of the Urals 
and to India. It reaches the Arctic 
coast of the USSR near the 60th meri- 


dian 7 and continues in a general south- 
erly direction. 

The Siberian and Indian arteries, of 
the greatest importance in the war with 
Japan, reach Europe through the Ural 
region and the southeastern European 
airways already discussed as outlets of 
the Northern Atlantic artery. The air- 
ways to Africa have also been briefly 
mentioned. 

East-Southwesterly Flow 

The general flow of air traffic across 
Europe in an East-Southwesterly direc- 
tion may follow five main routes: 

First, the Atlantic Seashore route, 
from Leningrad to Lisbon, via Southern 
Scandinavia and London. 

Second, the Baltic-Biseay route, via 
Riga, Gdynia, Berlin, Paris, Bayonne, 
Madrid, Gibraltar, and Lisbon. 

Third, the Central route, a continua- 
tion of the main Siberian artery, serv- 
ing Moscow, Warsaw, Prague, Nurem- 
berg, Stuttgart, Lyon, Toulouse, and 
the aforementioned Iberian centers. 

Fourth, the Ukraine - Mediterranean 
route, connecting Southern Russia with 
Budapest, Trieste, Venice, Milan, Bar- 
celona, Gibraltar, and Lisbon; 

And fifth, the main Mediterranean 
airway from Istanbul to Salonika, Ca- 
tania, Tunis, Algiers, Oran, Casablanca, 
and Dakar. 

All these East-Southwesterly airways 
would conveniently connect with the 
transoceanic services across the Atlantic 
at Lisbon and Dakar. 

A system of regionally and locally 
important additional airways will, of 
course, be needed to supplement this 
general air transport scheme. A pe- 
culiarity of these secondary lines, in 
agreement with previous European ex- 
perience, will be the “leap-frog” char- 
acter of certain airlines, that is, in- 
volving direct trips between important 
cento's without intermediate landings. 
A direct schedule between London and 
Warsaw, for example, will be desirable, 
without intermediate landings at Am- 
sterdam and Berlin. Creation of special 
by-pass airways will then be necessary 
in order to avoid local congestion. 

Complexity of the European air 
transport situation during that interim 
following the collapse of the Axis in 
Europe and the pursuit of the war in 
the Western Pacific elearly reflects, in 
this brief discussion, but one of its 
phases. A quick and efficient reorgani- 
zation of the European airways is vital 
for a speedy conclusion of the Pacific 
war, and it will save many years in the 
rehabilitation of prostrate Europe. A 
time will come when these war-born air- 
ways, reverted to purely civilian trans- 
portation, will knit more closely the 
ties between the European nations, so 
that they may find the way toward each 
other and toward a happier future. 



338 


AVIATION, April, 1943 



NO LET-UP — the tombing of tbe enemy must be relentless, in good 
wealber and bad. Tbe Marquette All-Wenllicr Windshield Wiper helps mabe 
tbis possible by providing Better Sigbt tbrougb rain, 
ice. We're ON TARGET 'till Victory is ours. 
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P' LOADING CENTERS 
^ AIRPLANE PLANTS 



S PECIALIZED units for every type of material-handling — 
developed by our engineers in close cooperation with avia- 
tion authorities to speed your particular operations! LYON- 
Raymond equipment goes far beyond the above list, so send for 
free new catalog — you’ll find solutions to many production and 
servicing problems. Where requirements are unusual, or indi- 
vidual applications are necessary, we welcome the 
opportunity to make an engineering study and 
submit specially designed units for the particular 
case. Write us today! 

LYON-R aymond Corporation 

221 Madison St., Greene, N. Y. 

Material Handling Equipment for General Manufacturing 
Hydraulic Lift Trucks Hydraulic Pallet Trucks 

Hydraulic Welding Positioners Hydraulic Elevating Tables 
Hydraulic Sheet- Handling Trucks Hydroulic Die-Handling Trucks 
Hydraulic Stac 


ial P 


lion Machines — Hydroulic-Powen 
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BLACKHAWK 

WRENCH SPECIALISTS 
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Consolidated Subcontract System Coordinates Schedules 

(Continued from page 107) 


rudders, elevators, gun turrets, complete 

outer wing panels, wing-tips, ailerons, 
wing flaps, leading edges, bomb doors, 
fuselage side-panels, complete power 
plant installations, pilots’ enclosure, 
ladders, seats, bunks, tables, galley 
equipment, instruments, molded and 
laminated plastic plywood parts, and 
the landing -gear, to mention the larger 
items. Practically the same progress 
has been made in subcontracting the 
components of the Catalina and 
Coronado. 


In order to correlate all this ont-plant 
manufacturing, several problems must 
be faced. The first is that a premium 
must be paid by the prime contractor. 
The subcontractor must learn to make 
the component. He must also have a 
profit. In-plant operations, standardized 
and efficient after creating many units, 
will require far less man-hours than 
will be used for the jolt in the plant of 
a subcontractor just l>eginning. 

The prime contractor must know how 
many more man-hours the subcontractor 


will consume. For instance, if Consoli- 
dated did not receive reports at least 
once a week from all subcontractors, it 
would have to face re-negotiation of 
contracts on the Liberator. Coronado, 
and Catalina without an accurate esti- 
mate of man-hours consumed on the 
aircraft, and therefore without an ac- 
curate estimate of cost of the completed 
planes. This is particularly true under 
the fixed-price contracts where the exact 
costs must be known, as a very small 
percent of error on a backlog of several 
billion dollars might result in the loss of 
millions of dollars. 

Consolidated is meeting this problem 
through the use of log-log charts con- 
taining both cumulative and non-cumu- 
lative man-hour studies with a “learn- 
ing curve” which allows for increased 
man-hours per unit in the work of the 
subcontractor due to liis inexperience. 
The subcontractor’s proposal is broken 
down to direct man-hours and plotted 
on a log-log chart to show a comparison 
of Consolidated's standard time for the 
shop, ns well as the actual performance 
on the job, so that the subcontractor’s 
proposal can be intelligently analyzed 
and his learning curve projected. If the 
differential of the subcontractor’s aver- 
age man-hours for the subcontracted 
quantity is a reasonable differential 
over Consolidated’s standard time or 
performance, the proposal is accepted. 

As an example, one log-log chart 
shows that the time consumed by in- 
plant operations on a certain part is 
70 hr., against a lot placed with the 
subcontractor, who predicted an average 
of 105 man-hours per unit due to the 
learning curve which every subcontrac- 
tor must necessarily go through before 
hoping to attain the efficiency of pres- 
ent construction at Consolidated. Cumu- 
latively, on the completion of an equal 
number of units over a period of weeks, 
it was shown that in-plant man-hours 
totalled only 175,000 hr., against 230,000 
hr. for the subcontractor. With these 
figures at hand, it is obvious that forth- 
coming production on the part of the 
subcontractor can be estimated with 
reasonable accuracy when definite man- 
hours per week are assigned to the job. 
This system of charting was introduced 
by the supervisor of subcontracting 
last year. 

Suppose a subcontractor is falling 
below his anticipated production. Obvi- 
ously, charting does not correct the 
condition, but it affords reasonable ac- 
curacy in predicting, ahead of the 
scheduled date, whether or not that sub- 
contractor will make delivery. Action 
can usually be taken to correct the 
trouble encountered by the subcon- 
tractor. Consolidated must also keep a 
check on its own responsibilities to the 
subcontractor, and for this another chart. 
(I'm™ to page 345) 
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We’re Both 
on the Spot 
• • • Brother ! 



UT’S all one battle— the roaring dive of a 
squadron on the target and the precise thoroughness of laboratory and 
precision manufacturing facilities brought to bear on the one big objective 
—MORE PRODUCTION! 

The battle begins here — Your problem is to get even the toughest jobs done 
ahead of schedule. Our problem is to supply the quality-controlled materials 
and methods to meet the production finishing demands of those jobs. 

That puts us both on the spot — so, let's fight and work together. Today, as 
always, we are interested in helping you solve your finishing problems, be 
they- metal, plastic or what-havc-you. A laboratory research staff and 

in the field, are developing new materials, new methods daily, any one of 
which may he just the solution to your toughest finishing problem. 

So, step off the spot — let us make a practical demonstration of what 
McAlcer On-the-Joh Advisory Service can mean to you in terms of better 
finish, increased production at less cost. You will not be obligated. 




Tin 


the home 


stretch 



Aerial torpedoes have to swim only a 
few hundred yards on their own power. But 
first they must be flown hundreds of miles 
to get within striking range. 

How far the tin fish can be carried de- 
pends on the range of our planes. Range 
comesfrom extra powerper pound ofweight, 
and therefore is largely a matter of gasoline 
quality. With high-octane gasoline avail- 
able, our engines were designed to produce 
more power— more miles— per gallon of fuel. 

The "fighting grade” gasoline which the 
American petroleum industry is turning 
out in vast quantity for our Army, Navy 
and Allied planes is a triumph of chemical 
and engineering ingenuity. Every gallon 
contains Ethyl fluid to boost the already 
high octane rating still higher; to put in an 
extra punch. 

Some 4000 people today are employed in 
the manufacture of Ethyl fluid. To all of 
them the sight of a plane in the sky, the 
sound of an engine overhead, is a reminder 
that their time and skill are needed. 



ETHYL CORPORATION 

Chrysler Building, New York City 
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'-frJtL PRESSTITE 

Extruded Sealing Compound Tape 


Y ega Aircraft Corporation is using Prcsstitc Extruded Sealing 
Compound Tape to seal the riveted fuselage seams of the 
Vega-built Boeing B-17F Flying Fortress. 

Like many other aircraft manufacturers. Vega has found this 
Presstite scaling compound provides a time and labor saving 
method of getting a better sealing job accomplished in the fastest 
possible time. The fuselage of the B-17F is scaled to keep out 
dust, dirt, rain, and air — providing cleaner, more comfortable 
compartments for the bomber crew. 

This is only one of many uses of Presstite Sealing Compounds 
by the aircraft industry. Others include the sealing of: 



• Integral Fuel Tanks 

• Drop-Off. Kxpcmluhlc Fuel 

• De-Icer Tanks 


• Seaplane Floats 


Every Presstite product has been thoroughly tested — in the 
laboratory as well as under great stresses and in the most trying 
conditions of flight. 

Let Presstite help to solve your sealing problems. Send us 
detailed information as to your requirements and let our lab- 
oratory engineers recommend the best sealing compounds for 
your particular needs. 


PRESSTITE EMil.XEEItlAG COMPANY. 3910 (houleau Avenue. St. Louis. Mo. 


is used which shows whether or not the 
company has fulfilled its obligation on 
schedule, lias all engineering infnr- 
mation been supplied anil, if not, what 
percentage? Has Consolidated supplied 
tooling information, production tooling 
or master gages, fabricated parts, and 
have material shipments been made on 
tlie scheduled cycles? Answers to these 
questions, found on these charts, are 
the lirst step in correcting conditions 
in the field. 

If a subcontractor's production is not 
meeting that anticipated schedule, the 
deceleration in delivery must be reme- 
died by the prime contractor in his 
own plant — he must accelerate his own 
production and those units so that an 
adequate number of parts will be creat- 
ed in-plant to keep from starving the 
assembly lines. It is evident, then, 
that any tendency to fail to meet quo- 
tas by the subcontractor must be known 
to the prime contractor (SO to 90 days 
in advance, and even further as the 
subcontractor first undertakes his opera- 


This problem of acceleration and de- 
celeration becomes more and more acute, 
and the operation must be timed with 
greater and greater accuracy, as lim- 
it was possible to keep well ahead of 
the assembly line by slow in-plant de- 
celeration. This called for large stocks 
of materials. Today, however, exact 
quantities must lie directed to both 
prime contractor and subcontractor to 
lake care of certain definite periods and 
units of production, and any speeding 
up or falling off results in serious tic- 

While relatively simple charts on 
progress served well when only a small 
percentage of the aircraft was subcon- 
tracted, a more scientific approach for 
charting performance and anticipated 
performance has become mandatory. 
The magnitude of subcontracting and 
the high productive rate of major units 
cannot be trusted to casual observations 
and unrecorded statistics of tlie outside 
manufacturer’s potential capacity or 
current performance. Specialization on 
subcontracting problems became lieces- 


Consolidatcd foresaw this necessity 
tor specialization even prior to Jan. 
1942, when it became very evident that 
the combined material and purchasing 
department — top personnel of which 
handled .subcontracting — was becoming 
unwieldy. The material department in 
its many sub-departments, including 
production control, contained more than 
3.000 employees. It had been suggest- 
ed that some phases encompassed by 
the department lie segregated and estab- 
lished as separate units, reporting to 
tlie officer in charge of production. 

When Charles W. I’erelle, former 


general manager of Vnltee, was ap- 
pointed vice-president in charge of pro- 
duction. plans were imiucdintclv insti- 
tuted which culminated in establish- 
ment of the subcontract production de- 
partment. At the same time, a pro- 
duction control department, material 
department (including the purchasing 
department) and a traffic department 
(including the shipping department) 
were established as separate groups to 
report to the vice-president in charge 
of production. 

The subcontract production depart- 
ment has a personnel of more than 150 
and will continue to grow. The unit 


now contains coordinating engineers 
and tooling representatives, working to- 
gether on tooling and engineering prob- 
lems ; field expediters; a staff of liny- 
el's, assistant buyers, and follow-up 
clerks: a production and scheduling 
group: material coordinators, mathema- 
ticians, and statisticians. 

Responsible to the supervisor are 
two staff assistants. One concentrates 
on production problems and is also re- 
sponsible for man-hour studies and 
shop loading; the other handles special 
assignments, reports to the Army and 
Xuvy, handles tax problems, arising on 
our property in the plants of stibcon- 
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tractors, and also office problems. 

Consolidated'* system of letting sub- 
contracts has been developed to a line 
point. The first step is to compile a 
parts list breakdown, together with full 
details of the job, drawings, and proc- 
ess memoranda, and information on the 
availability of tooling — whether we can 
supply the tools or whether the sub- 
contractor must obtain or build them. 
The company also outlines what master 
gages are required to attach the sub- 
contracted assembly to its planes. This 
has to be built in Consolidated’s plant 
and supplied to the subcontractor before 
he can check out his jigs. 


In analyzing bids, prime considera- 
tion is given to the reputation and past 
performance of the subcontractor. 
Price, naturally, is important, but the 
company will not let a difference of a 
few cents per unit enter the picture 
when there is a wide difference in the 
character, equipment, and past per- 
formances ot the bidders. Due con- 
sideration is given to our production 
schedule, and a notice of intent to sub- 
contract is issued to the selected sub- 
contractor, together with an actual 
schedule of the subcontractor’s produc- 
tion requirements. This notice of in- 
tent also informs other Consolidated 


departments of the program being 
placed in effect, so that they may con- 
form. This information includes the 
number of units to lie made in-plant 
and the number to come from the new 
out-plant operations. 

This fixed schedule shows the pro- 
duction and rate of acceleration from 
the subcontractor’s plant and the dece- 
leration in the Consolidated plant, to- 
gether with the requirements ot other 
home-plant divisions, for whom we 
might be subcontracting the same part. 
It also shows allocation of raw mate- 
rials and finished parts made in the 
Consolidated shop and the subcontrac- 
tor's shop to meet the proposed sclied- 

An important phase of this is setting 
up the cyelc of material time, as mate- 
rials must be on hand when needed. 
The subcontractor needs them from 90 
to 120 days before production. Later, 
as he gets into production and his per- 
formance has been actually charted, 
this time cycle may lie eut to 00 days. 

If the prime contractor’s delivery 
schedule is accelerated by the war pro- 
gram, shop loading studies of the vari- 
ous subcontractors’ plants must be 
made before it can lie determined 
whether the schedule can be met. Tile 
man-hour studies, space allocation, shop 
facilities, and the availability of ma- 
terials and parts, must all be given due 
consideration. 

If the subcontractor's proposal indi- 
cates that too great a premium of man- 
hours would lie required, it would be 
rejected and fabrication of the part 
would continue in our own plant. On 
the same chart a cumulative man-hour 
study is plotted to show the required 
man-hours per week which the subcon- 
tractor will require to perform the job. 
As the subcontractor progresses and 
reports cumulatively the man-hours ex- 
pended, it can be determined whether 
or not he will meet the delivery sched- 
ule for the units produced at the man- 
hours allotted during his learning eurve. 

A careful training system is a part 
of the subcontracting program. As 
soon as the basic factors are known, 
personnel from the subcontracting plant 
are sent to Consolidated for a training 
period which may last from several 
weeks to several months. It lias been 
consistently shown that such a plan 
lowers the man-hours involved in the 
learning curve. 

Following familiarization with Con- 
solidated technique by the subcontrac- 
tor’s workers, they are returned to him 
to do their jobs. Sometimes, ns the sub- 
contractor gets underway, a Consoli- 
dated man who is entirely familiar with 
the job is sent to the subcontracting 
plant to assist in getting the job quick- 
ly into production. This man must 
necessarily be entirely familiar with 


J± . 
/ \ 



Long ago, the Chinese with their genius for co-operation posted on 
trees and buildings these symbols, "Gung Ho." "Gung," "together" or 
"common." "Ho,” "peace," "happiness," "working." "Gung Ho" — 
“Working together.” 

Two years ago, a Wyman-Gordon worker told this little story at a 
shop gathering, and soon thereafter "Gung Ho" began appearing on 
walls and machines, here and there in our shops. 

Today, civilization calls to American industry for manufacturing 
miracles, miracles performed by the meeting of minds, working together 
as creative stimulus in production for gargantuan warfare . . . mira- 
cles that are more than the sum total of individual ideas evolving 
precise mechanisms . . . the working of heart, hand, mind, together 
in the creation of materiel for victory. Makers of vital forgings for 
all American high-powered aircraft, for tanks, for countless tools 
of war, Wyman-Gordon men and women are "Gung Ho" minded. 

Night and day, in the quiet of planning, in laboratories where tech- 
nicians find secret of steel, in the heat and glow of steel where 
giant hammers resound like the firing of great guns, strong men and 
valiant women are proving their might in war production, proud to 
follow in the spirit of the ancient Chinese who gave us "Gung Ho." 

— And we of Wyman-Gordon realize "Gung Ho" will also be a 
component part in post war development, a practical force for the 
wider use of forgings— strength with less weight. 


WYMAN-GORDON 

WORCESTER, MASS. • HARVEY. ILL. • DETROIT, MICH. 
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Our costly, time-taking 
original drawings are always 


PRESERVED 

'They stay in safe storage. We make 
all duplicates from PHOTACT 
prints— let them take the heating 
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HELPS MAKE BOMBERS GOOD FIGHTERS , TOO! 


America’s heavy bombers ai 
stantly proving themselves lough 
scrappers as well as deadly destroy- 
ers of bridges, war plants, oil dumps 
and other objectives. 

Flying far beyond the range of 
their own escorts they can blast 
their way through swarms of enemy 
fighter planes, not only because of 
well-trained crew's and adequate 
armament but also because " Strom - 
berg” carburelion makes them highly 
maneuverable. In the Flying Fort- 


bombers, "BENDIX-STROM- 
BERG” Injection Carburetors as- 
sure correct fuel mixtures under all 
conditions of flight, including the 


made certain by "BENDIX- 
STROMBERG” Carburction, 
means also reduced icing hazards. 


BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation 
South Bend, Indiana 
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the manufacture of the part, he enters 
the contractor’s plant with the knowl- 
edge that he must coach him and his 
workers on the technique which they 

for Consolidated on the particular job 
can help a subcontractor over pitfalls 
which cannot he shown on blue-prints 
and drawings. 

After the subcontractor has been 

ally withdrawn. However, Consolidat- 
ed stands by with field men to step in 
and correct production problems, for 
frequently subcontractors call in to say, 
“We know something is wrong out here, 
but we don't know what it is.” 

So the company sends a man who can 
look at the problem with new eyes — 
a fresh viewpoint. Usually the trouble 
can be licked in short order. Recently, 
one subcontractor showed up with a 
problem, and our check revealed that 
under his man-hour schedule lie could 
not hope to build the number of units 
he had promised. We estimated, 
through a study of log-log charts show- 
ing man-hour studies and expected effi- 
ciency increase, together with available 
man-hours per work week, that he would 
produce only 40 or 50 units in the 
given period, and he actually produced 
40. 

While Consolidated is subcontracting 
more subassemblies than many other 
aircraft manufacturers, it has one of 
the largest and finest machine shops on 
the West Coast, so that little machine 
jobbing is farmed out. The geographic 
location and lack of machine jobbing 
facilities in this area have made con- 
tinual expansion mandatory. While 
such facilities are available in th j larger 
cities, competition from aircraft manu- 
facturing companies in those centers 
proved a problem. They were able to 
exert greater pressure and obtain pri- 
ority on the use of the facilities because 
of the fact that they were nearby. Al- 
though other aircraft prime manufac- 
turers place substantial machine jobbing 
outside, Consolidated policy has been 
to accelerate its program by subcon- 
tracting major subassemblies of sheet 
metal which include parts of a machined 

the beginning of this article. 

As can readily be seen, the “feeder- 
shop” system of utilizing outlying “sa- 
tellite” communities to establish small 
shops operated by Consolidated and 
under company foreman has little to do 
with the actual business of subcontract- 
ing. It is the general belief that this 
feeder-shop plan will meet with con- 
siderable success, but that it has its 
limitations. Among these limitations is 
the fact that at present most jobs must 
be non-machine work, such as uphols- 
tering, electrical harness, tube bending, 
and relatively non-mechanized work. 



SKILL COUNTS IN 
AIRCRAFT WELDING! 

Organized more than five years ago for the sole purpose of serving 
the Army Air Forces, as well as the more prominent airplane man- 
ufacturing companies, this company is in an unique position since 
its entire personnel and experience have been used in the devel- 
opment of men and facilities for the production of airplane parts 
and assemblies. Welding technique, particularly, has been devel- 
oped to a high degree, and through recent increases in facilities 
and personnel, we are now ready to offer the welding experience of 
this company to a limited number of new customers. 
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If you want STRENGTH 



Stainless Tubing demon- 
strate ns ability to withstand 


Welded Stainless Tubing is often used 
to support loads once carried by carbon 
steel, or solid bars. Its strength/weight 
ratio allows the use of lighter gauges, 
without sacrificing strength. That means 
easier fabricating, less weight and con- 
siderable materials savings. 


This is because machinery is not 
available and special types of bnildings 
cannot be found. At present, three 
shops arc being operated in communi- 
ties between San Diego and Los An- 
geles, and a survey is being made which 
may incorporate company-operated 
shops in 12 to 14 more areas. 

It is felt to be inadvisable to come 
within 50 mi. of the main plant with a 
company feeder-shop due to the fact 
that manpower in these districts has 
been more or less exhausted. Present 
indications lead us to believe that the 
outside limits of the area which we can 
use for these feeder-shops is about 150 
mi. Beyond this radius, transportation 
charges between the home plant and 
feeder-shop become so high that little 
is gained by establishment of the shop. 

Consolidated at present is employing 
only 204 persons in the feeder-shops 


now established. However, the company 
has found that it is getting a high type 
of worker in these outlying communi- 
ties. There are many people who wish 
to do war work but who are unable to 
go long distances to places of employ- 
ment. By bringing production to these 
people, we are making it possible for 
them to participate in the war effort. 

In summary, it may be said that the 
problem of subcontracting is to find 
the right subcontractor, then to work 
with him in every way possible to es- 
tablish him as a successful contribut- 
ing factor to production. It is 
going to be more and more necessary 
to displace men, materials, and tools to 
make room for expansion and, with 
the local labor market at the point of 
exhaustion and available plant area 
taxed to capacity, subcontracting under 
supervision is only apparent answer. 


In addition to the tests described below, 
exacting inspection standards and hydro- 
static pressure tests safeguard the quality 
of Carpenter Welded Stainless Tubing. 

of Carpenter Welded Stainless Tubing 
(Test pieces taken from regular production runs) 



^ to help speed the production o/ 


TyOUR^p'io, 


Farit” bulletin i or 


THE CARPENTER STEEL COMPANY 

Welded Alloy Tube Division , Kenilworth, N. J. 


Qarpenter 


STAINLESS TUBING 


Iloviow of I’alenlx 

( Continued from page 192) 


Wing Structure for Aircraft relates to 
structure having an additional wing which, 
under normal flying conditions, is em- 

protracted for take-offs" or landings. Ad- 
ditional wing is movable in direction of 
flight and is connected with stationary' 
wing and fuselage. — 2,300,015, C. Dornier, 
vested in Alien Property Custodian. 

Regulating Device for Engines with two 
superchargers is intended for planes in 
which one supercharger is turbine-exhaust 
driven, the other mechanically from the 
engine crankshaft. Object of invention is 
to provide automatic regulation of the 
two ranges of charging pressure — that ob- 
tained mechanically or that from both 
superchargers operating together. — 2,305,- 
810, A. Muller, vested in Alien Property 
Custodian. 

Gas Turbine Plant for Propulsion of air- 
craft and watercraft is system including 
variable pitch propeller and means for 
regulating its angle of incidence so as to 
establish and maintain at all times a de- 
sired ratio between propeller moment and 
driving moment. Speed of the plant is 
controlled by variation of propeller mo- 
ment and thus provides opeiation of plant 
at maximum efficiency throughout wide 
range of speeds. — 2,300,953. I. Jung, as- 
signor to Blown, Boveri & Cie. 

Vibration Suppressor. Engine crankshaft 
is provided with dynamic vibration bal- 
ancer which suppresses torsional vibra- 
tion frequencies within one and one-half 
and three and one-half cycles per crank- 
shaft revolution. Rotating body- is pro- 
vided with a dynamically acting mass. — 
2,300,956, A. H. King, assignor to United 
Aircraft Corp. 

Aircraft Cabin Pressure Controller. Valve 
controls exhaust of air from cabin and 
fresh air under pressure is continually 


forced in. Objects of invention arc: 1. To 
provide simplified control for establishing 
a pressure differential between internal 
cabin pressure and external atmospheric 
pressure, 2. To maintain a constant super- 
charged pressure, 3, To provide means of 
changing pressure differential at will, and 
4. To afford regulation of rate of change 
of cabin pressure entailed in variation of 
supercharged differential. — 2.307,199, J. B. 
Cooper, assignor to Boeing Aircraft Co. 

Means for Obtaining Relative Movement 

of aircraft parts. A small reversible elec- 
tric motor forms a constituent of strut 
extending between two points of suspen- 
sion. Rotation of motor shaft is converted 
direetlv or indireetlv into a longitudinal 

take several forms of construction. One 
includes provision of a hollow space in 
motor part of strut in which strut rod 
moves longitudinally in direction of an 
axis coinciding with motor axis. — 2,307,- 
317, C. Konig, vested in the Alien Property- 
Custodian. 


Automatic Control Apparatus involves an 
azimuth gyroscope or other turn indicator 
controlling rudder of aircraft, together 
with means for changing course. Improve- 
ments are stated to enable banked turns 
to be performed in a simple manner, and 
the rudder is automatically actuated to 
suppress side-slips. — 2.307,941. F. W. Mer- 
edith, assignor to S. Smith and Sons 
(Motor Accessories, Ltd.). 


Aeronautical Oxygen Regulator comprises 
a multi-stage gas pressure reducing regu- 
lator of diaphragm type with an aneroid 


push-button operated device for by-pass- 
ing restricted flow of oxygen directly to 
breathing chamber. It has safety features 
in case of failure of regular delivery- of 
oxygen to aviator’s helmet.— 2,308,124, 
L. W. Stettner, assignor, Victor Equip. Co. 





SCOTCHL/TE MARKED RUr 
AID SAFE LANDINGS . . 

"YoU can mark runways or taxi- 
ways with "SCOTCHL1TE" in a few minutes' time 
so as to be efficiently used with floodlights or landing 
lights on a plane. “SCOTCHLITE" is a reflective 
sheeting applied to markers which can be quickly 
made to meet your requirements in size or shape. 
When used with landing lights, the pilot is the only 
one who can see the clear reflective markings which 
are distinct and visible throughout his descending 
glide as “SCOTCHLITE" markers have sufficient 
reflective area to be visible at great distances. 
When used on taxiways, the landed ship is provided 



directional markings back to the hangar. 

When a field is marked with “SCOTCHLITE," you 
can bring your ship in on dead center. The best 
way to describe it-JUST LIKE DRIVING DOWN 
A LIGHTED STREET. 

“SCOTCHLITE" is available in roll form of varied 
widths and can be applied on wood or metal without 
the aid of special tools or heating equipment. 

Why not send the coupon below for the complete story? 

MINNESOTA MINING & MFG. COMPANY 



?. 1 24 i/ouha 


Gentlemen: T>°pt- 9V4-I3 

Kindly send further information regarding the use of 
"SCOTCHLITE" markers for runways or taxiways. 

Address 

City Stale ... 
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Speeding 

Destruction 


S£ 



The business of dropping 
a package of "eggs" on Tojo 
is easier and more efficient 
because of sleeve lype bear- 
ings. The inleresting feature 
of this application is that it 
employs a bearing mate- 


al c 


s the 


developed to mee 
another product, : 


Johnson BRONZE-ON-STEEL 


It will be available as fin- 
ished bearings or in strip 
form for stampings. It is an 
ideal metal for washers or 
other flat pieces. Complete 
information can be had by 
writing the Johnson Bronze 
Company, 620 South Mill 
Street, New Castle, Penna. 


Sleeve 
/Searing 
Meadguarten * 
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More than a ONE-MAN STAND 



Lhe W S M rigid type 
knockdown Service and Repair 
Platform is more than a one-man 
stand. Ideal for quick service 
jobs and field instruction, it will 
accommodate comfortably one 
or a dozen mechanics without 
crowding. Frequently eliminates 
the necessity of taking down 
motors to make them accessible. 
Provides a rigid working surface 
for any height from 7 to 25 feet: 
Write today for catalog, prices, 
and delivery dates. 

• ,»- 


WOLFE % MANN 


AIRCRAFT EQUIPMENT DIVISION 


28th & SISSON, BALTIMORE, MD. 
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Fast ground servicing despite 
manpower shortage is a wartime prob- 
lem of air transportation. 

The new Sinclair Oil-Jeep helps 
American Airlines in their inan-hour 
and ground-time saving program. An 
aerial, hydraulic positioning platform 
permits speedy servicing of the largest 
airplane without ladders or “-monkey- 
climbing” over de-icers and wings. 

The Oil-Jeep handles all services — 


both new and used oil. Two, or even 
three engines may be drained simulta- 
neously and refilled without moving 
the Oil-Jeep. 

American Airlines now has new 
service honors — the 1942 Aviation 
Award for “outstanding maintenance 
performance.” Every mile of fly- 
ing by its great Flagship fleet is 
lubricated by Sinclair Pennsylvania 
Motor Oil. 


rOR FURTHER INFORMATION ABOUT SINCLAIR PENNSYLVANIA AND OTHER SINCLAIR AIRCRAFT LUBRICANTS W 


SINCLAIR REFINING COMPANY (Inc.) 


airs 
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Aircraft Service Organization — The Waleway 
Sound Operation 

(Continued from page 213) 


And he may ask the squadron com- 
mander to stand out on the field and 
flag in a few landings, ns on shipboard, 
slowing down landing speeds, regulating 
heights, until the pilots get a uniform 
approach in keeping with the requirc- 

A great number of engine changes 
may be recorded for one location. What 
is the reason — a failure of parts, or per- 
haps unanticipated climatic conditions, 
or is it merely due to time run up? All 
surli items, as shown on reports and 
analvsed in summaries, pave the way to 
timely remedy at the right spot, put- 
ting planes back in the air as quickly 
as possible and forestalling unnecessary 
breakdowns. The only possible way to 
do this is by complete and continual 
records which point to the causes of each 
problem. 

On the basis of all this accumulated 
experience is compiled the very inclusive 
service procedure manual for Aircobrue. 
This volume institutes standard mainte- 
nance procedure all over the world, and 
with the complexity of the modern com- 
bat plane, it is no small task to estab- 
lish a practical and successful working 
routine. 


One tl 


i lost sight of i- 


hood of 3,000 — in contrast to our much 
smaller lists consisting of larger assem- 
blies. In actual practice, as reflected 
through service information ns well as 
through British experience, shipment 
of individual parts as predicated on 
analyses of failures is the economical 
way to distribute materials where they 
will do most good. 

Landing gear failure never involves 
the whole assembly — it’s the fittings, or 
spindles, or certain other parts. To 


delicate matter of weight distribution. 
A fighter is designed with a certain bal- 
ance in mind, and this and no other will 
do. Individuals may remove this or that 
item of equipment, or thoughtlessly add 
a weight factor. Subsequent flight pe- 
culiarities and perhaps accidents, which 
may discredit the ship, are due to this 
carelessness. Here again, the presence 
of a specifically trained service repre- 
sentative can put the trouble quickly to 
rights and avert future mishaps. 

This accumulation of sorted and an- 
alysed information represents the sum 
total of the design’s performance and 
characteristics in the field and as such 
is an indispensable partner in future 
design. Extremists who want to dic- 
tate to the engineers from a mainte- 
nance standpoint wave a red flag before 
a bull, but still it must be said that any 
design drawn up without a partnership 
in this direction is in grave danger of 
repeating mistakes which could be 
avoided. By putting intelligently sorted 
experience at the disposal of design en- 
gineers, progress can be straight ahead 
and not in circles. 

In connection with the wartime prob- 
lem of parts shipment, the Service Di- 
vision has answers to this important 
and difficult question. We had occa- 
sion to learn from British experience in 
this matter. Their pai-ts requisitions 
called for a seemingly large number 
of individual parts — in the lieighbor- 
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ship whole assembly units is wasteful 
of material, uses up invaluable trans- 
port facility, and accomplishes nothing 
for the replacement depot, when the 
replacement required is a fractional 
part of the whole. The essentially ex- 
travagant character of American phi- 
losophy is manifested here, whereas the 
necessity confronting the British econ- 
omy has stripped their system to bare 
essentials. 

This problem of parts shipment, how- 
ever, is perhaps the most serious ob- 
stacle to getting efficient use from our 
aircraft shipped abroad, anil the an- 
swers lie in just such a system as has 


tradivarius 

of all I s 

Blocks\ 
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proven so effective in servicing Airu- 
cobras. The foreign service kits which 
have been sent out with these planes 

longed delay. 

In these days of critical manpower 
supply, the Service Training system in 
operation at Bell is of particular im- 
portance. This unit is in charge of 
Alvin T. Lines, who in 1928 taught 
the first state subsidized class in aero- 
nautics in Buffalo. In the last year, the 
Service Training School has turned out 
140 trained representatives into the 
field, of whom very few came from 


all applicants must be taken from out- 
side because of production needs. 

At the very beginning in the selec- 
tion of applicants, great pains are 
taken to find out the aptitudes, experi- 
ence, and even hobbies which relate to 
the requirements. There are no trained 
men available now, so that of those 
interviewed, none may have had job 
experience related to aircraft. But a 
printer may have had enough mechan- 
ical association to make the start easier. 

had a hobby of a mechanical nature, lie 
are dug out and used to their fullest 



can be DELIVERED in 48 hours! 


* With the tremendous response to our advertisement last month 
announcing the “48-Hour Delivery” on 75 per cent of standard male 
thread gages, we are convinced that many manufacturers throughout 
the country need this type of gage. That is the reason why we repeat 
this offer of 48-hour delivery service. 

A combination of a new plant, modern equipment and experienced 
workmen has made it possible for Perfex to make this offer. Y es, it is the 
“know how” that enables Perfex to make and keep delivery promises 
and it is the “know how” that enables Perfex to manufacture the finest and 
most accurate gages. There is a 3 to 5 week delivery promise on all other 
Perfex standard size gages. For a prompt quotation on our standard male 
thread or other standard size gages send specifications and blue prints 
today and we will see that a quotation is immediately forwarded to you. 


PERFEX 


and TOOL CO. 

3608 GAYLORD DETROIT, MICHIGAN 


extent in furthering the difficult job of 
selection. 

The first week of training, spent in 
the laboratory, is devoted to odd jobs 
of kinds to see how the men work with 
basic tools. From the beginning of 
training, each man’s progress and abil- 
ity is recorded so that he can be con- 
tinuously evaluated and his instruction 
balanced. 

A six weeks period following this is 
spent in intensive study on six major 
divisions of the aircraft — structure, 
power plant, armament, electrical sys- 
tem, landing gear, and propeller. There 
is a special classroom for each of these 
subjects, with very complete instruc- 
tion equipment, exploded-view charts, 
working mock-ups, cut away models, 
and tools. The distance covered in this 
session is based on considerable home 
study to supplement the class work, 
otherwise it could not be accomplished. 

After this, the men are put through 
a brief period of instructing to get the 
feel of teaching others. This is fol- 
lowed by a period of work at the modi- 
fication center, which, as shown in the 
organization chart, is within the Service 
Division. 

There follows a four-weeks period on 
operations where a man spends the first 
week as a mechanic, the second as lead 
man, the third and fourth as a fore- 
man. Passing grades in this session 
end a man's student classification, and 
he becomes a Junior Representative. 
In this capacity he is sent into the 
field for 60 days. Reports on his per- 
formance and knowledge indicate the 
next steps to be taken in his training. 

When he returns, we call him in for 
an interview and ask him what he did 
not know while out in the field. He 
may be able to tell us and he may not, 
but the records kept of his activity 
have already determined his next course 
of study, which consists of three weeks 
advanced work on his specific weak 

Upon completion of this, he becomes 
a Representative and is again sent out, 
this time for eight months. In the mid- 
dle of this period he advances in pay 
rate, and it might be said here that 
every step is accompanied by a propor- 
tional pay rise. 

After this period of active work, a 
man returns once more for a finishing 
course in design theory which gives 
him an understanding of the engineer- 
ing side of the subject. A graduate of 
this section is a Senior Representative. 
Only men of this grade can be in 
charge of a base operating with more 

The domestic field is divided into five 
districts, each in charge of a supervisor 
and two assistants. One of these assist- 
ants works in the district, the other on 
operations at the home office as repre- 
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/ Remember in the early days 
of balloon tires when your 
car would develop a terrify- 
ing shimmy and nearly shake itself out of 
control? Imagine, then, what would happen 
if the same trouble overtook an airplane in 
taking off or landing at 90 miles an hour. 
Because a shimmying nose wheel on a tricycle 


landing gear easily could cause disaster, some 
means of control is vital. For this purpose we 
build hydraulic dampers which offer little hin. 
drance to steering and yet which impose ever, 
increasing resistance as shimmy forces mount. 
Today they are functioning successfully on 
many types of planes — from the highest-speed 
fighters to the heaviest bombers. 


THE HOUDAILLE-HERSHEY CORPORATION 

Q)efaoU, isilu/uyan 


BUFFALO ARMS CORPORATION 
Buffalo. N.Y. 

GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, HI. 
HOUDE ENGINEERING DIVISION 
Buffalo, N. Y. 

JACKSON BUMPER DIVISION 
Jackson, Mich. 


JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO. 
Jackson, Mich. 

MUSKEGON MOTOR SPECIALTIES CO, 
Muskegon, Mich. 

OAKES PRODUCTS DIVISION 
North Chicago, III., and Decatur, III. 
SKINNER COMPANY, Ltd. 

Oshawa, Ontario, Canada 
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Use Klixon Circuit Protectors 

It’s a real break for a pilot to have Klixon Circuit 
Breakers in his plane. It means less trouble, less fussing 
around, plus sound, foolproof, circuit protection. 

To begin with, a harmless transient short will not cause a 
Klixon Circuit to trip out. Needless breaks are eliminated. 
But if the short is sustained and dangerous — bing — the 
Klixon Breaker opens with snap action. And, to make it 
completely simple for the pilot, once the overload conditions 
are corrected, he merely pushes a button or flips a switch 
and the circuit is reestablished. 

Send for complete bulletins on these proven circuit breakers 
and protectors — now. 




SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 
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sentative of Ins region. These men 
work in three-month periods, then 
change in rotation with the other assist- 

Purpose of having an assistant from 

and why nots of supply. Every assist- 
ant supervisor is in complete charge of 
district affairs at the home office, sitting 
in on all conferences with other dis- 
tricts and with military officials. In this 
way, there is no one-sided complaint 
from the district or the assistants, be- 
cause they all have a balanced control 
and an understanding of the country- 
wide system. 

Service men for foreign duty are se- 
lected by the Supervisor of each dis- 
trict from his best qualified men, for in 
this service they are completely on their 
own and have considerable responsibil- 
ity with the military units (see p. 60 
Dec. Aviation). Selectees arc held in 

Alternate choices are held in reserve, 
and here competition is promoted among 
the men seeking to qualify for the next 

Prominent in the Service Division is 
the Technical Maintenance Department, 
which coordinates with Engineering. As 
an exponent of the growing design phi- 
losophy which recognizes the importance 
of service problems, this unit links to- 
gether the vital knowledge and experi- 
ence of each department. From the 
time the first two pieces of metal come 
together, the Technical Maintenance de- 
partment follows the plane design and 
construction. With this thorough basic 
understanding of the plane, from start 
to finish, the Service Division can com- 
pile its manuals and train its men. 
Later work of Technical Maintenance 
on failures and accidents in the field 
and analyses of causes from a design 
and engineering view, is of great im- 
portance to the Engineering Depart- 
ment, both for modification of designs 
in production and for avoiding repeti- 
tion of previous pitfalls in new design. 

Camp Bell puts at Army disposal the 
best teaching facilities, with courses 
worked out for many purposes. The 

concentrated form the material given in 
the six-weeks company course. 

In the strategic world picture, reports 
from abroad indicate a great need for 
a coordinated system of maintenance 
supply. Any large business today has 
a highly organized system of report an- 
alysis and control which, although com- 
plicated, pays dividends as an index of 
condition and trend. 

The system set up at Bell Aircraft 
has proven what can be done in this 
direction, and it is my great hope, 
to further this work. 



W ar bond paper work has been standardized by 
the Treasury Department and need not create 
a new problem if properly organized. 

Basic requirements are speed of issue, legibility and 
accuracy . . . essentials to all financial documents. 

Just as thousands of other employers are doing this 
work with the help of their Addressographs, you can 
undoubtedly adapt your present equipment to War 
Bond issuing in addition to the work it already is doing. 

With Addressograph, all prescribed information 
about owner, co-owner and bene- 
ficiary is established once and aud- 
ited once. From then on, the pro- 
cedure flows mechanically. Every 
Bond issued is accurately inscribed, 
permanently legible and gets to the 
employee faster. For details write for 
our free booklet. 


This is only one of many extra jobs your Addressograph 
equipment can do for you. Consider its further application in 
connection with Controlled Materials Plan, Withholding Taxes, 
Absenteeism, Government Contract Requirements and sim- 
ilar problems. A trained Addressograph representative will 
be glad to explain how. Call or write nearest agency, or write 

ADDRESSOGRAPH DIVISION 

ADDRESSOGRAPH-MULTIGRAPH CORPORATION 

CLEVELAND, OHIO 
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THE GREMLINS 


"Aircraft landing gear is no place for gremlins," 
is the way we figure it. 

So from the design board, right through the re- 
search, metallurgy and test departments, into manu- 
facture and out onto the fields and runways of the 
world, Hayes Aircraft Wheels and Brakes are giving 
ours and allied forces reliability, easy maintenance 
and around-the-clock readi- 
ness for action. 

The big inertia wheel you 
see here, giving the gremlins 


the heave-ho, is a "laboratory airport." Here simu- 
lated landing conditions for all speeds and loadings; 
for wheels and brakes for all types of ships — 
trainer to cargo and bomber — are in test day and 
night. Here we accumulate performance records 
equivalent to long periods of operation. 

With our famed Hayes Expander Tube Brake, as 
with all our wheels and brakes — our job is supply- 
ing aircraft designers and builders — and our army 
and navy air forces — with combat-proved equipment 
for accurate ground control. 


(tT K AIRCRAFT WHEELS 

llrl X Ei b9 and brakes 


LYES INDUSTRIES, INC. 


Home Office: JACKSON, MICHIGAN. U. S. A. 
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man in a single-place pursuit 


dal for shoot- 
r Zeros. He 


thousands of these Americ 
putting their trust in us, too. 
to produce flexible instrur 
draulic hose assemblies. MS 
carefully these lines are r 
spected. We know how the' 
our “torture machines." No 
ginning to hear how hund; 
sands of them are withstand 
of actual combat service. 

SEND FOR CATALOG 


LIGHTER AND STRONGER-t 
FLEXIBILITY— Permit! eomp.el 
PERMANENT, FULL FLOW-T 
VIBRATION PROOF -Wiiluiud 


LOW AND MEDIUM PRESSURE INSTRUMENT, 
HYDRAULIC AND VACUUM HOSE ASSEMBLIES 
-MONOMETER TUBING, DIPPED AND 
MOLDED SPECIALTIES. 


RESISTOFLEX 


RESISTOFLEX CORPORATION, BELLEVILLE, NEW JERSEY 
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attack and resisted by forces A/, pro- 
portional to those obtained from equa- 
tion (2). Introduction of vertical 
spacers requires, for any degree of ac- 
curacy, inclusion of the three additional 
redundancies introduced by each spread- 
er. Computations involved by this ex- 

to encourage their omission on wings 
constructed to date, although the value 
of such investigation is undeniable. 

Following well recognized design 
practice where insufficient information 
is available, a careful estimate was made 
as to the size of skin stiffeners neces- 
sary. First estimates proved to be con- 
servative in that the stiffeners did not 
fail during load tests and subsequent 
work was then based on the first guess 
with the depth varied somewhat in pro- 
portion to the square root of the load. 
Original structures of this type were 
arranged with a diamond pattern of 
reinforcement in the belief that torsion 
and chord shear rigidity would be en- 
hanced by this arrangement. 

To exemplify, Fig. 6 depicts a typical 
stabilizer fabrication where the shell 
may be constructed on a single form 
and molded complete with stiffeners and 
half the leading edge. Two shells from 
the same form, together with the rear 
spar, comprise the finished structure. 

Fig. 7 is an example of early wing 
construction. Here, the unit is molded 
from the forward flange to the flap/ 
aileron cut-off, with the leading edge 
and rear web cold-glued into place as 
final assembly operations. And in Fig. 
8, showing intermediate construction, 
the method is similar to that in Fig. 7, 
except that the flanges are wide and 

outer shell, molded on an “inside” form, 
is completed in one operation. Here, 
the tube spacer is replaced by a discon- 
tinuance plywood spreader, and the rear 
web is glued in as a final operation. 

Fig. 10 shows an aileron skeleton for 
fabric-covered TE. This aileron is made 
with the web replaced by spacers. The 
interior, with the exception of the horn 
box, is completely open for inspection 
and repair. 

Figs, 6 through 10 indicate the vari- 
ous stages of development of this 
arrangement. The first wing sections 
were constructed with diagonal sub-ribs 
of -J-in.xj-in. spruce, with post spacers 
at each intersection. Observations dur- 
ing tests indicated the necessity of 
using spanwise flange material which 
was incorporated after the fashion of 
Fig. 7. In the interests of weight eco- 
nomy the solid leading edge used in 
the stabilizer was replaced by a mold- 
ed leading edge in the wings, which was 
cold-glued in place as a closing piece. 
In Fig. 9 the tubular spacers have been 
replaced by a plywood spreader with 



DARNELL 

CASTERS & WHEELS 



For light, medium or heovy duty ser- 
vice Darnell Casters and Wheels ore 
dependable — saving floors, equip- 
ment, money, time and temper. 
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Sv&Uf toot 

IN YOUR PLANT IS A 
GUN ON AMERICA’S 
PRODUCTION FRONT 

. . . direct-connected to the blazing guns 
blasting the enemy from the skies! 

Don't let wear and corrosion jam a 

NORGREN (air-borne) LUBRICATION 
checks wear during use; stops destruc- 
tive corrosion when tool is idle. Nor- 
gren Units by thousands are helping 
aviation air tools stand up to the beat- 
ing of 3-shift, 168 hours-per-week pro- 
duction. 


during 
use; stop destructive 
corrosion when idle. 


They guarantee MAXIMUM POWER 
and brilliant performance for any air 
tool . . . MAXIMUM MAN-HOUR OUT- 
PUT. 

If you're "management", insist on 
their use. If you operate an air tool, go 
after the boss for Norgren Lubrication! 
IT PAYS. 


Sight-feed: end gue 




C. A. NORGHEN CO 
220 Santa Fe Dri 
Denver, Colo. 


GET CATALOG 400 


the eold-joining of the leading edge 
eliminated by molding the shell inte- 
gral. 

In this instance the wing is “sprung” 
open to remove the form and is com- 
pleted by the installation of the forward 
spacer, the rear channel, and two ribs. 
Diagonal ribbing has been replaced by 
a chord-wise rib without spacers or webs. 

Examples of each of these wings have 
been put through tests, although not all 
have been carried to destruction. Enough 
data has been obtained to indicate the 
validity of basing a design on the fol- 
lowing assumptions; 

(a) Flange material designed to re- 
sist bending moments. 

(b) Wing shell between flange mate- 
rial designed to carry shear stresses as 
determined from Equations (1) through 
(4). Note that the leading edge must 
be of sufficient rigidity and strength to 
prevent failure by buckling due to shear. 

(c) Rib sizes may be estimated from 
the following; 


Vlt. 

Loading Rib Panel Tube 

Ave. Site Size Skin I Spacers 


325 j'xi" 

530 i’xi" 


I2'xl2* 3-1/45 Yes 
8'x 8* 3-1/16 Yes 
10'x 9' 3/16 No 


Test Cc 


■slant 


A number of interesting points have 
been brought out in the course of tests. 
Of primary note was the practicability 
of obtaining a sufficiently substantial 
leading edge by designing a thickness 
to prevent buckling under shear loads. 
Another point of interest was the ap- 
parent substance of the diagonal rib 
grill without the plywood skin. This 
point was brought out by retest of one 
panel after removal of the plywood 
skin between stiffeners. 

Preliminary tests had indicated the 
probability that the buckling of the 
sub-rib as a column would define the 
strength of the panel. During tests, 
the wing with the cut out panel earned 
the predicted loads without failure of 
the sub-ribs. 

The above paragraphs are offered in 
order to encourage efforts at structural 
innovation. Despite the fact that struc- 
tures and structural engineering is an 
ancient and venerable occupation there 
is still a great unexplored region. The 
efforts in aircraft have been largely 
aimed at weight reduction and from 
this standpoint have been beautifully 
successful. 

It should now be legitimate to turn 
at least a portion of the efforts of the 
aircraft structuralists towards explora- 
tion of simplified structures. Based on 
the achievements in the past ten years 
on increased weight efficiency, it is read- 
ily possible to achieve comparable im- 
provements in labor efficiency and fabri- 
cation economy. 


Radiating Far Beyond the Magnetic Field of Magnaflux 




• Men who have recently learned of 
Magnaflux through conversion to war 
production have a variety of ideas 
about it. They think of a piece of 
equipment or lines revealing cracks 
(as in the gear above) — or a can of 
Magnaflux Paste. These are only 
parts and details. 

The Whole is the Magnaflux Cor- 
poration's comprehensive service to 
Industry in the field of non-destructive 
inspection. Twelve years of research, 
development and education by the 
Magnaflux engineering staff have 
provided an unparalleled base of 
specialized knowledge about defects 
in metal parts. This experience is 
shared among all Magnaflux users by 


means of traveling schools, special 
bulletins, text books, centralized lab- 
oratory service and regular contacts 
by field engineers. 

The basic Magnaflux Method, orig- 
inated and pioneered by this staff of 
men, is most widely known and used. 
Its saving to the Nation at war has 
been incalculable. The extra value of 
a plane that did not fall, or a gun 
mount and barrel which lasted long 
enough to stop the enemy, is hard 
to put into dollars-and-cents. 

Intelligent engineering service- 
quick delivery — capable training are 
available through your nearest field 
engineering office. 


MAGNAFLUX CORPORATION 
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I.T. iT. Selenium Rectifiers “Armored" against Salt Sea 
and Air... as result of New Assembly Method 



Another I. T. & T. First! Now -in addition to the standard assembly 
- 1. T. & T. Selenium Rectifiers can be supplied with a special assembly. 
coated for protection against the corrosive action of salt spray, moisture 
and humidity. 

Thus the organization which was first to introduce Selenium Rectifiers 
in the United States is now first to extend their many advantages to 
marine and other high humidity services. 

Compact, light, electrically and mechanically stable- with no moving 
parts to wear out or cause failure - 1. T. Sc T. Selenium Rectifiers have 



t standard for the industry. 


ailable for specific requirement 


SELENIUM RECTIFIER DIVISION 


Federal Telephone and Radio Corporation 



... of WHITNEY 
AIRCRAFT CHAINS 
and SPROCKETS" 


■ MISSION ACCOMPLISHED” . . . this 
is the objective of every plane crew. And 
it's the result of the co-ordination of 
hundreds of parts, each vital in the 
plane's mechanical teamwork. In this 
teamwork, Whitney Chains are known 
for instant obedience to command . . . 
giving positive control of ailerons, el- 
evators, power turrets, bomb-bays, land- 
ing gears, and other mechanisms de- 
signed for split-second dependability. 


In the matter of service, too, the Whitney 
Aviation Division has a special mission 
of its own ... to help the aviation in- 
dustry most promptly and effectively in 
working out all engineering problems 
involving roller chain applications. This 
service is available through the personal 
medium of a Whitney Aviation Engineer, 
who is ready for your call right now . . . 
ready to put all of Whitney's specialized 
resources directly at your command. 


Briefing the 

SPECIAL MISSION 


'PRODUCT OF AVIATION DIVISION of the WHITNEY chain & mfg„ co. 
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Theory and Technique of Perspective Projection 

( Continued from page 174) 



quires the constructions of step 4 (of 
the procedure just outlined) for a few 
basic starting points, but it does not 
require the redrawing of the top view 
of the object. This slight advantage, 
however, is enlarged by the superposi- 

If a worm’s-eye view of the box is 
desired, then the SP is placed below 
the GP (upon whieh the box is assumed 
to rest) at a convenient and proper 
distance. Assuming again that the 
angle between the PP and GP is 45 
deg., that the vertical edge BF is again 
the nearest to PP, the top view of the 
box will be drawn in the inclined posi- 
tion of Fig. 16, if the auxiliary view is 
given as shown, and if PP in the top 
and end views is an edge view, i.e., 
Type 1. Recall that in order to obtain 
a perspective with a small amount of 
distortion, the SP must be so placed 
that the CV will be somewhere in the 
center of the perspective. Following 
the rule that 11L is the intersection of 
IIP and PP, and that HP and GP are 
parallel, the IlL, will fall below GL, as 
Fig. 16 indicated. Applying Principle 
2, the DVP (up vanishing point) is 
where a sight line parallel to the line- 
set, of which line BF is part, pierces 
PP. Note that the LVP and HYP will 
be at the bottom of the figure, since 
HL is also there. As indicated in the 
outline of procedure immediately be- 
low, for obtaining the wonn’s-eye view 
of Fig. 16, a combination of Methods 
1 and 2 is probably the best to use, in 
general, for three-point perspective, 
with Type 1 or 2. Referring to Fig. 16 : 

1. Locate LVP. RVP, and VVP. 

2. Determine the perspective of E by 
Method 1. A horizontal projection line 
E'° intersects a vertical projection line 
from E' r at E p . 

3. Similarly locate 

4. A line through E p and H r will 
locate RVP on II L. (In this way, RVP 
is found by Method 1.) 

5. G" is where the line H" (LVP) 
intersects the vertical projection line 
from M. 

6. F p is the intersection of line G‘‘ 
(RVP) and E p (LVP). 

7. Locate ri p in a manner similar to 
that used in 2 to locate E p . 

8. Determine perspectives of enough 
of the remaining points, as outlined in 
items 3 through 7 above, and draw in 
the complete perspective. 

Here again, the author’s superposi- 
tion method may be used to great ad- 
vantage in making perspective projec- 
tions on a piece of tracing paper placed 
over the conventional engineering draw- 
ing which employs orthographic pro- 
jection. This is illustrated by Fig. 17 
and by the outline of procedure imme- 


diately below. Referring to Fig. 17, 
and temporarily ignoring the lower 
perspective. . . 

1. On the engineering drawing, locate 
end views of PP, SP, HL, GL, and VU, 
also draw (HL)" perpendicular to the 
end view of PP, where a sight line, pa- 
rallel, to (GL)", pierces PP (end 
view), and draw VU perpendicular to 
PP, end view, from where a sight line 
parallel to BF (end view) pierces PP. 
On the tracing paper, locate top views 
of SP, HL, RVP, LVP, and (SP)Q. 

2. Determine points (in PP, top 
view) like P„ Pa, etc., by the construc- 
tion of step 4 in the consideration of 
Fig. 15a (beginning “Find A" by meth- 
od 1,” etc.,). For example, (A")" is 
determined from (A')", the piercing 
point of a sight line to A. And (A' ')“, 
laid off along ( SPfQ, gives ( A' ')" for 
the horizontal projection line intersect- 
ing (SP) r A r at P,. 

3. Move the tracing paper from the 
top view and match its HL with (HL) r , 
being careful to locate Q, LVP, and 
RVP at such a position as to place the 
perspective in an unoccupied portion 
of the available working space. 

4. Lines through P A , etc., perpen- 
dicular to (HL)", will intersect lines 
through piercing points in the right 
view — like ( A ')" — at perspective points. 
For example, A p is on a perpendicular 
to PP from (A')" — where (A')" is the 
right view of where the sight line to 
A" pierces PP — and also on a line a-a, 
which has been drawn through P, after 
the pickup of the tracing paper. 

5. Enough points are obtained by 
this superposition method and by using 

obtain the complete perspective. 

It is to be noted in Fig. 17 that the 
end view of the engineering drawing 
has been raised above its normal posi- 
tion in order that the perspectives could 
be placed in a reasonable position, not 
too near the bottom of the available 
working space. 

Be cautioned about placing the R VP, 
say, to the right of LVP after the pick- 
up. This is how they appear from the 
SP in front of the PP, which is the 
plane of the paper at the perspectives. 
If these positions are reversed, the low- 
er perspective of Fig. 17 will be ob- 
tained. This would be the perspective 
reflected by the PP to the SP and lo- 
cated an equal distance on the object 
side of PP. 

Figs. 18 and 19 show the application 
of the principles, rules, and methods 
previously explained and deduced. The 
problem of obtaining a common per- 
spective of the wing-tip float mechan- 
ism of one of Consolidated Aircraft’s 
PBY flying boats, is not elementary; 
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I N RESPONSE to the above historic order 
for fuel "not less than 95 -octane," Shell’s 
Research Laboratories did the "impossible” 
—supplied the U. S. Army Air Corps with 
1,000 gals, of Iso-octane, to make the first 
100-octane aviation fiiel ever produced in a 
commercial quantity. Fuel that has given 
our air arm added punch, extra reach. 

Although the quantity of 100-octane fuel 
turned out by all American refiners has been 
greatly multiplied since Pearl Harbor, Shell 


is maintaining its former position in the 
total production. 

In fact, the majority of the country’s lead- 
ing plane and engine manufacturers are 
using Shell Aviation Fuels. Preference for 
Shell Aviation Products prevails among 
many aviation training schools, transport 
lines and airports. 

Farsighted airport operators will find 
Shell’s wartime popularity a profitable peace- 
time asset. 


AVIATION FUELS 



AEROSHELL OILS 
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'GOVERNMENT SPECS 
-for ALLOY STEELS! 

Revised Frasse Data Chart Now Available... 


i is typical of the advanced problem 
many professional engineers and drafts- 
men are more and more being compelled 
to solve in the production of a steady 
stream of needed commodities by work- 
ers, most of whom are unskilled or 
semi-skilled in the reading of the con- 
ventional, orthographic engineering 
drawing, but who can at a glance read 
a pictorial drawing of the type shown 
in the two figures. 

The figures do not show the objects 
in complete detail, but they do reveal 
enough of the basic graphical solution 
to the problem for the engineer or 
draftsman of average ability and ex- 
perience to proceed independently to 
the complete solution of the detailed 
object. The basic points, whose perspec- 
tives have been obtained in the figures, 
are those which the artist would first 
attempt to locate on his paper when 
using the inexact methods of “artists’ ” 
perspective. Definitely, he could not 
always obtain the correct points. The 
engineer or draftsman, with average 
ability and experience, but with no 
“artistic ability”, can determine the 
exact locations of these basic points for 
the artist, who can then exercise his 
ability to sketch fair curves, detail the 
perspective, and properly render or 
shade the sketch or drawing. 

Pig. 18 illustrates the use of Method 
1, Type 2. As pointed out, no loca- 
tions of VP’s arc required, but the end 
and top views must be redrawn if the 
PP in the end and top view is to appear 
as an edge when obtaining bird’s-eye 
or worm's-eye views. The latter method, 
a combination of Methods 1 and 2 used 
in conjunction with the author’s super- 
position method, is that of Pig. 19. Re- 
drawing the top and end views of the 
object is not required there. Although 
the constructions and methods used in 
Pigs. 17 and 19 are essentially alike, a 
brief explanation of Fig. 19 may be 
helpful. Therefore . . . 

1. On engineering drawing, locate end 
views of PP, SP, IIL, and VU and on 
tracing paper, locate top views of SP, 
HL, RVP, LVP, and (SP)Q. 

2. Determine the points, like P A , in 
the top view ou the tracing paper. 

3. Now superpose the top view, ob- 
tained in 2 above, on the perspective 
portion by matching (HL) T and (IIL)'', 
being careful to locate Q at such a 
position as to place the perspective to 
be drawn in an occupied portion of the 
available working space. 

4. Lines through points, like P M per- 
pendicular to (ML)'’, will intersect lines 
through piercing points in the right 
view, like ( A')", at perspective points, 
like A r . 

Note that in Fig. 19 end view has 
been raised above normal position so 
that perspective obtained does not lie 
too near bottom of working space. 
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Incorporating all recent additions, 
this new Frasse Data Chart enables 
you to identity latest Government 
''specs'' for alloy steels at a glance. 

Ir shows the chemical analysis 
requirements for each Army, Navy, 
and Federal specification, together 
with its nearest commercial equiv- 
alent in SAE, AlSi, and AMS num- 


bers. Government "specs” for the 
new NE steels arc included. 

The chart is handy file size, 
printed on tough stock, and suitable 
for wall or desk use. If you're work- 
ing to Government "specs," you'll 
find it invaluable. Just send in the 
coupon a copy will be sent to you 
by return mail. 



SEAMLESS MECHANICAL AND AIRCRAFT TUBING • COLD FINISHED BARS 
ALLOY STEELS • AIRCRAFT STEELS • STAINLESS STEELS AND TUBING 
DRILL ROD • COLD ROLLED STRIP AND SHEETS • WELDED STEEL TUBING 
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AMERICA’S WAR PRODUCTION DEPENDS ON TANKS LIKE THESE 


Take a good look at these huge spherical tanks. Chances 
are your hose, your belts, your packings may come from 
them or from others just like them. 

These are used for storing butadiene in the first of the 
synthetic plants operated by U. S. Rubber Company . . . 
a second will soon be in production. 

Having worked in the field of synthetic rubber since 
1921 we know what uses each of the five basic types of 


synthetic rubber is best suited for . . . Neoprene, Buna-S, 
Buna-N, Butyl and Thiokol . . . U. S. Rubber uses all 
five types . . . knows which one to select for the per- 
formance required . . . and how to compound the 
specific synthetic rubber for the specific task. This 
experience is important to you. 

Our booklet on synthetic rubber will give you much 
valuable information. Send for your copy. 



Expert design . . . Small size . . . Light Weight ... yet 
a powerful Aircraft Relay possessing a number of 
noteworthy characteristics, which can be varied over 
a wide range to suit the requirements of different 
applications. 

The box frame construction gives the Type 27 
Relay superior strength and sturdiness . . . yet it 
weighs only 5 ounces. The above illustrated relay is 
capable of withstanding 15g or more without a 
tremor . . . has a contact pressure of 60 grams (dou- 
ble make-double break) and a contact capacity of 20 
amperes at 30 volts d.c. (100 ampere inrush). The 
pickup is 6.5 volts (.61 watt) at 20° C. The nominal 
coil voltage is 12 volts d.c. Coil wattage at 12 volts 
d.c. is 2.1 watts at 20° C. Temperature range is from 
—40 to 90° C. Size 1% x 1% x 1%". 

Free samples of the above Type 27 Relay (SPDT 
double make-double break in 2 pole construction) 
are available to relay users if request is accompanied 
by a priority of AA-4 or better. Write or wire today 
requesting specification No. 12723. 



VISITRON PHOTOTUBES 

are available in quantity in numer- 
ous sizes. Made by G-M, pioneer in 
development and manufacture of 
quality phototubes. 


Mechanical Goods Division 

UNITED STATES RUBBER COMPANY 

ROCKEFELLER CENTER - NEW YORK 
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Aircraft Tool Planning 

(Continued from page 147) 


ordiuation and establishes all definitely 
located major attaching points (these 
may include main beam fittings, rear 
shear beam fittings, hinge lines, track 
locations, etc.). It is necessary for the 
building, duplicating, and coordinating 
of jigs ranging from those used for 
small details or subassemblies to the 
massive steel jigs of the major assem- 
blies. Working from one or several 
master sources this eliminates confusion 
and is the solid basis and foundation of 
all good tooling. The tool planner 
should hold fast to this ideal. After 
tools are built and in use they need fre- 
quent corrections and checking, thus 
the master tool not only serves to build 
but to keep the tooling accurately 
aligned. 

5. Importance of Part or Assembly 

The planner must know the impor- 
tance of the job to be planned. If it is 
a detail, he must take into considera- 
tion its use in the assembly, whether it 
is a simple support, an important con- 
toured section, or one that carries 
load. In all cases efficient tooling is of 
prime importance and the job must be 
conscientiously thought out first before 
ordering tooling. 


6. Forming Qualify of Specified Material 

Every engineering print specifies the 
material from which the part is to be 
made. From this callout the planner can 
plan his tools, not only to form the part 
but also form it with regard to the spe- 
cial specification of the material. If a 
soft heat treatable material is to be 
formed, the heat treating and warping 
effects must be considered. Should 
warp be serious, reforming immediately 
after quenching may be necessary to re- 
set the metal. If material is the non- 
heat treatable type then its work hard- 
ening qualities must be considered. In 
deep draws, several annealing processes 
may be necessary. Constructive thought 
for future work should be turned toward 
the use of “SW", ice-box materials, 
which would greatly decrease warpage 
problems. 


The proper type and construction of 
jigs calls for considerable thought and 
vision. The jig serves a definite purpose 
in that parts are held, and/or holes 
drilled, so that details may be attached 
together, or assemblies mated to each 
other. Jigs constructed of wood are 



generally used for small assemblies — 1 
arc used for major assemblies only on 
the experimental ships of a new model. 
Wood jigs are low cost tooling, requir- 
ing a short time to construct and using 
an inexpensive material. Caution must 
be observed in selecting wood jigs, de- 
termining first the type of job they are 
to perform, and secondly the number ! 
of parts or assemblies handled. Wood 
wears out quickly if not handled prop- 
erly, and drill bushings become loose, 
losing accurate location. 

Jigs constructed of dural are quickly 
replacing wood jigs. Dural is worked 
nearly as easily as wood, is stronger, 
and wears better. Dural has its limita- 
tions in that bushings come loose; but 
like wood jigs, dural jigs are sufficient 
for small work. They should not be 
used where accurate interchangeable 
holes arc drilled in large numbers, or 
for jigs of major assemblies. Steel jigs 
are the most satisfactory for accuracy, 
maintenance of location, strength, wear, 
and mass production. Steel's drawback 
is in its expense ; a tool design is needed 
on steel jigs, the working and cost of 
steel itself is expensive, and steel is a 

Importance of the job must be con- 
sidered before ordering too many steel 
jigs. Should the detail or assembly be 
small, but its location or hole layout 
important, then steel jigs are necessary. 
Large steel structures arc necessary to 
support major assemblies, thus weight 
is another of several points to consider. 

Keen judgment, knowledge of jig con- 
struction and costs, complete analysis 
of the job. and experience, are the best 
guides in deciding upon the best plan- 
ning procedures. Whether to use an as- 
sembly jig, drill jig, or assembly drill 
jig, reverts back to the type of coordina- 
tion planned, the importance of the 
detail or assembly, the assembly loca- 
tion, interchangeability, and the ulti- 
mate unit cost. 

8. Assembly Location 

In planning an assembly, considera- 
tion must be given to the importance of 
holding various positions of the struc- 
ture. The over-all length of a structure 
must be definitely held, attaching fittings 
located, skin, stringer, and longeron 
stops provided, hinge lines determined 
and maintained, chord and dihedral ref- 
erences held, contours controlled, track 
locations specified, etc. Each point must 
be ferreted out by the responsible plan- 
ner. This item should be considered first 
as part of the whole structure, then 
secondly as a separate unit. 

In major assemblies there are areas, 
within the structure, that are inacces- 
sible. Subassemblies of these areas han- 
dle this problem. Building of various 
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How IN CO 

Technical Service 
helps you conserve 
critical materials 


No matter whether newspaper headlines feature priorities, 
“PRP”, or the Controlled Materials Plan, the need for conser- 
vation never lessens. The war must be fought and won. That 
means critical materials by the carload. 

Perhaps you know that every pound of alloy must give maxi- 
mum service if our far-flung fighting forces are to be supplied 
and maintained. Nickel, particularly, is needed to give wartime 
steels greater strength, toughness and resistance to impact. 

Inco’s technical staff is organized to serve users of metals 
and alloys— to help manufacturers find and adapt alternative 
materials without sacrificing desirable and essential charac- 
teristics in the finished product. 

So if you have a problem involving the use 
of alloys— Nickel or otherwise— please write or 
wire for data or counsel from our technical staff. 


NICKEL 


THE INTERNATIONAL NICKEL COMPANY, INC. ^;^ E " 
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★ACTION! The lightning-fast action 
of the famous PT boats has been a big factor 
in sending many Jap boats to the bottom. 

Action on the home front, by every one of us — fast 
action to help the war effort — is our obligation to the 
boys who are giving their all on the fighting fronts. 
So here at Acme we let nothing interfere with our job 
of supplying patterns, dies, fixtures, aluminum cast- 
ings, and specialized tools needed by war production 
manufacturers to keep their production of war ma- 
terials at the highest peak of efficiency and speed. 
Acme service is complete, including engineering 
counsel when desired. 

If patterns, dies, castings, gages, made to the highest 
quality and precision standards, 
engineering counsel on tools or 
equipment will help speed 
production in your plant, 
don’t hesitate to call upon us. 


ACME PATTERN & TOOL COMPANY, 

Heat-Treated Aluminum Aircraft Castings • Patterns - Tools • Tool Di 
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subassemblies break it down, eliminating 
a hetcro-goneous collection of details 
that would have to be assembled, thus 
complicating the assembly jig. Sub- 
assemblies speed major assembly time, 
make complicated structures relatively 
simple, and tend toward standardized 
procedures and more bench work. 
Hence, coordination comes to play a 
more important and practical role in the 
production and assembly of airplanes. 

10. Bench Assemblies 

Small and compact bench assemblies 
should cither be provided for by engi- 
neering design or else can be produced 
by production assemblies created by tool 
planning. Bench assemblies lessen ma- 
jor assembly time and reduce the com- 
plexity of such. In building these as- 
semblies, a worker has all of his tools 
and parts concentrated and within reach. 
Also, by means of adding small assem- 
blies upon small assemblies, the major 
assembly becomes a fairly simple struc- 

The bench worker tends to become 
skilled at his task and in many cases 
works out his own methods of assem- 
bling which adds to his satisfaction. A 
man doing a specialized job tends to 
increase output and quality of work- 
manship. Thus, by means of small com- 
plete assemblies, and the shrewd plan- 
ning of such, the tool planner can do 
much to aid production. 


11. Production Assemblies 

After the program for the current 
model is under way, or even before, it 
may be found that if the ship’s structure 
could be put together in a different 
manner, production could be increased. 
If subassemblies were made more com- 
plete, major assembly work could turn 
toward the more important work of 
maintaining coordination and inter- 
changeability. 

Production assemblies are created by 
the tool planner and production engi- 
neer and differ from the engineering 
assemblies in that they make the same 
assembly either more complete or less 
complicated than originally designed by 
engineering. No prints are needed, al- 
though illustrations of the production 
assemblies are desirable. 

Production assemblies accomplish the 
following : 

a. Facilitate production 

c. Reduce “stock” problems 

c. Produce more bencli assembly work 

f. Reduce major and final assembly time 

g. Make major jigs less complex in struc- 

The tool planner must determine 
when a production assembly is neces- 
sary. Some models may not require 



Glaring or insufficient light that makes seeing difficult is one 
of the principal reasons for lost-time accidents. Re-lighting your 
plant will help you save many of these man-hours of produc- 
tion, particularly on your night shifts. 

Most plants operating today were designed and built for 
peacetime, daylight working schedules. Lighting based on day- 
light conditions is inadequate to serve the needs of night workers. 

Re-lighting does not mean discarding your present lighting 
system. It merely means increasing the efficiency of your pres- 
ent equipment by re-locating lamps to eliminate glare and 
shadow, increasing lamp wattages where necessary, or install- 
ing additional equipment to insure uniform lighting levels. A 
Silv-A-King lighting engineer can tell you exactly what you 
need and how little re-lighting will cost. 

Silv-A-King has specialized in industrial lighting for 22 
years. Silv-A-King quality equipment (fluorescent or incan- 
descent) plus a Silv-A-King "engineered layout" makes an un- 
beatable combination. 
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them because of their simplicity. It 
must be Doted that once production as- 
semblies are made in one portion of the 
ship they invariably spread throughout. 
Trouble lies in the fact that production 
assemblies have no engineering prints 
of an exact nature and, therefore, when 
released on a major scale, tend to con- 
fuse the assembly lines. With an eye to 
the future it will be noted that today 
aircraft engineering and tool planning 
are working together during the period 
of the ship’s development; all of which 
means that production assemblies will 
be a thing of the past as future ships 
will come from the drawing boards as 
production products. 

12. Design Requirements 

Major jigs, fixtures, and steel dies re- 
quire tool designs. Designs are very 


necessary and eliminate unnecessary 
thought and work for the tool maker. It 
leaves the job of tool making to the 
man best equipped for that job and 
tool designing for the man of creative 
ideas who knows the entire problem. 
On the other hand, many fine jigs, fix- 
tures, and certain types of dies, can be 
made without tool designs. Designs cost 
money and require time to make, slow- 
ing up the work, since the design must 
be finished before the jig, fixture, or 
die can be made. 

The following aircraft tools do not, 
as a rule, require tool designs: 

1. Templates 

2. Form blocks 

3. Drop hammer dies 

4. Wooden detail and subassembly jigs 

5. Router blocks 


The planner must be cautious in call- 
ing for tool designs. Should the job re- 
quire extreme accuracy and that attach- 
ing points be maintained, a design of 
the jig or fixture is essential. Decimal 
dimensions require the best in tooling, 
and the best tooling requires designs. If 
a jig or fixture requires few location 
points and the job is urgently needed, 
designs at the start may be by-passed. 
Good judgment, complete knowledge of 
the job, and logical reasoning with re- 
gard to the company policies and ex- 
perience, should guide the tool planner 
in deciding upon the advisability of 
ordering a tool design. 

ning will be outlined by Ur. Luders in 
the May issue of Aviation. 


Aviation's Place In the Controlled Materials Plan 

( Continued from page 115) 


in production methods, the actual re- 
quirements often prove less than esti- 
mated. 

In one case, for example, new meth- 
ods of working extrusions were so ef- 
fective that the company found it actu- 
ally got 162 percent of requirements. 
In this instance, however, increased 
production schedules, coupled with de- 
layed deliveries, resulted in all the ma- 
terial being used. Although the ease 
just cited is an extreme, involuntary 
inventories are the rule rather than the 
exception in the aircraft industry. 

However, for every inventory excess, 
there is undoubtedly at least one short- 
age — a plant may find itself long on 
aluminum sheet and extremely short on 

of another plant. 

But, it is pointed out, if applicants 
for materials submit accurate CMP-4A 
or B forms, the unbalance will show up 
on the applications and can be dealt 
with promptly. 

In many cases inventory adjustments 
have already been made or are cur- 
rently being made between plants 
through Aircraft Scheduling Unit dis- 
trict offices. 

In addition, the inventory report 
which was to have been filed on Mar. 
31 (the CMP-7 and ASU Supplemen- 
tary) can be used to disclose any un- 
balanced inventory conditions. 

Nevertheless, many industry repre- 
sentatives are pressing for modifications 
which will speed re-distribution of ma- 
terials, and there is every evidence they 
will soon be in operation. Whether 
such changes take the form of a “Stock 
Exchange of Raw Materials” or some 
other centralized agency to speed re- 
distribution is, to all intents and pur- 
poses, largely academic. The point is 


that WPB officials and industry repre- 
sentatives have worker together, and 
are working together to set up machin- 
ery whereby the industry may not only 
know at all times what material is 
available, but will have the means to 
get it into production at the earliest 

Adoption of such a plan would go 
far, it is felt in the industry, to elim- 
inate one of the major criticisms of the 
plan. That is the necessity for the 
manufacturer expending vast sums of 
priceless man-hours in establishing 
proof of his needs when, in fact, it is 
sometimes physically impossible to do 
so. Such a move might result in a sec- 
ond major modification regarding com- 
pilation and filing of the all-important 
Bills of Materials. 

It has been proposed that these be 
simplified by setting up “average 
planes.” This means that the industry, 
perhaps pooling some of its resources, 
would make detailed studies of the 
major types of planes, finally arriving 
at an “average” fighter, medium bomber, 
heavy bomber, etc. To find a quarter’s 
material needs for, say a medium 
bomber, the manufacturer would take 
the average figures, multiply them by 
the number of planes called for in his 
authorized Production Schedule, and 
the result would be his Controlled Ma- 
terial requirements for that period. If, 
when he started production of the 
model, he found some requirements were 
less than listed, his excess inventory 
would immediately be made available to 
the re-distribution agency which could 
turn it over to a plant whose require- 
ment estimates had beer found to be 

This plan, of course, might work in 
cases of some standard shapes and 


sizes, but would not handle extrusions, 
forgings and other shapes, nor would 
it work for steel alloy forms or specific 
component parts. The end conclusion 
must be, it is felt, that there is no 
thorough substitute for accurate Bells 
of materials. 

It should not be inferred that the air- 
craft industry wants to re-write the 
Controlled Materials Plan. Such is not 
the case. Aviation manufacturers be- 
lieve that CMP is fundamentally sound 
and that it can be made to work. What 
they have appeared to want, above all, 
is assurance that CMP won’t be junked 
overnight, for it is utterly impossible 
to maintain mass production on “a 
three months-to-three months basis.” An 
aircraft production line cannot be 
turned on and off like a stream of water. 

This assurance has been given in 
every WPB utterance, both on and off 
the record. Board officials point out 
that the plan has been designed to be 
flexible and that it will be so admin- 
istered, taking into account the different 
industries and strategic requirements 
involved. 

While the principle of CMP is simple, 
its operation — by the very size of the 
industries involved — admittedly has had, 
and will have, its rough spots. As a 
service to its readers coming under the 
plan, Aviation presents herewith a 
summary of some of the most-fre- 
quently asked questions, together with 
answers as worked out by WPB officials 
sitting in round table discussions with 
representatives of the armed forces and 
the aircraft industry: 

1. — To what extent, and at what 
time, will the aircraft industry be in- 
volved in other materials as well as 
controlled materials f 

For the second and third quarters, 
only aluminum, steel, and copper will 
be considered as controlled materials. 
All others are to be handled as non- 
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I his same fool-proof safety device, used for years by leading utilities to 
safeguard costly networks, now protects our fighting craft from failures 

Installed in a circuit, the Burndy Fault Limiter will carry its nominal 
current rating indefinitely. It will not clear ordinary overloads. But, should 
fault currents be encountered which are three times the rated current, or 
above, the Limiter will clear promptly. Thus the Fault Limiter offers sure 
protection to generators and other electrically operated equipment; and 
permits sectionalizing the entire electrical circuit so that any fault can be 
harmlessly isolated within a small section. 

The Burndy Fault Limiter has no moving parts ... is extremely compact 
and lightweight . . . and the element is replaceable instantly. Cooperation 
in its correct application for any circuit is freely offered. 
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WORLD’S MOST 
E 


* 

1 Internal Thread Adapter 

2 Phenolic Poppet Orifice 

3 Spring 

4 Aluminum Alloy Body 

5 Tubing Adapter 


The new A-S'P Universal Interchangeable Check Valve is instantly adapt- 
able to any combination of connections in airplane hydraulic lines. 

A heat treated aluminum alloy body. Three types of adapters. A light, 
reversible phenolic poppet. Select these parts according to the require- 
ments of your lines— meet ANY possible combination of connections 
and directions of fluid flow— TWELVE Valves in ONE. 

Weight reduced 16%. Less back pressure. Two to four times greater 
flow compared to ball-check valves. Operate in any position. Unaffected 
by variable pressures, vibration, altitude or acceleration. Positive control 
in critical lines. Less investment in inventory. Always ready in factory or 
field. No waiting for special deliveries. 

Simple. Sensible. Interchangeable. Exhaustively tested. Performance 
proved. Available in all standard tubing sizes for flared ends, internal 
and external pipe threads. 

Send for new Bulletin 



controlled materials, unless or until ad- 
vice to the contrary is given. CMP is, 
however, flexible to permit inclusion of 
additional materials in the future, if 

it. — H7i«t is mount bit 11 program "f 

A program is a broad classification 
of end-products — such as nirfrnmes or 
engines — to be produced in a specified 
period of time. An Authorized Pro- 
gram is one specifically set up by the 
Requirements Committee of WPB or a 
Claimant Agency ( such as the War or 
Navy Dopartments or the Aircraft 
Scheduling Unit) or Industry Division 
within the limits of its total allotment. 
For the aircraft industry there are two 
programs: (1) Aircraft and airborne 
equipment and (2) Clround and deck 
equipment, facilities, and miscellaneous 
items not otherwise covered. 

3 . — iVhat is the procedure under 
which allotments will be received and 
extended bp a Prime Consumer, who is 
defined as any person who receives on 
allotment of controlled material from a 
Claimant Agency f 

Currently, the Requirements Com- 
mittee divides all available controlled 
materials into approximately 50 pro- 
grams. The Aircraft Scheduling Unit, 
which acts as the working agency for the 
Aircraft Resources Control Office, sub- 
divides these programs on the basis of 
the applications received from prime 
consumers, and each consumer will re- 
ceive an authorized production schedule 
for each production line or model of 
aircraft, together with allotments of 
controlled material required to fill these 
schedules. Advance allotments for the 
third and fourth quarters of this year 
are also being made up to specified 
amounts. These production schedules 
may not be the same as the current con- 
tracts, but they will be based on them as 
closely as possible. 

Under CMP. the entire responsibility 
for completing the finished product rests 
with the prime consumer. He furnishes 
the Bill of Material and the application 
to build a specific part of an over-all 
program and the Claimant Agency pro- 
vides him with the total allotment to 
complete the authorized schedule. The 
prime consumer may then deal with 
seconds ry consumers (such as subcon- 
tractors or sub-subcontractors) in the 
most efficient method to meet his re- 
quirements. He may either fabricate 
all the products of the authorized sched- 
ule himself, or he may farm out part of 
the schedule to secondary consumers. 
But whenever a portion of the primary 
consumer's schedule is extended to a 
secondary Class A consumer, it must be 
accompanied by an allotment of con- 
trolled material. 

Originally, CMP procedure specified 
that this allotment be authorized by 
extension of the full allotment number 
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containing the identification of the 
Claimant Agencies, the program num- 
ber, and the prime consumer's specific 
schedule. It was found, however, that 
for many manufacturers this procedure 
was too cumbersome and involved too 
much paper work. In addition, many 
products sold to a large number of 
customers were classified as “B" prod- 
ucts as a result of the complicated pro- 
cedure for handling “A” products. To 
overcome these complications, it was 
decided to grant prime consumers their 
allotments of controlled materials on a 
quarterly basis instead of monthly. The 
authorized production schedule, though, 
is issued by months. Since no consumer 
may purchase controlled materials in 
greater quantities or at a rate faster 
than necessary to meet his schedule, 
orders for controlled materials are to be 
specified for delivery as required. 

Second important step in simplifying 
procedure for handling “A" products 
lies in the extension of allotments. 
Agencies thus issue the full allotment 
number to prime consumers in order to 
allot a specific quantity of material to 
a specific production schedule. In ex- 
tending allotments for secondary Class 
A products and for controlled ma- 
terials, the prime consumer merely ex- 
tends the major program number and 
quarter digits. All delivery orders for 


aircraft products may be grouped under 
the two aircraft programs rather than 
by extension of each allotment number 
individually. Since most aircraft pro- 
ducers will have ten or more allotment 
numbers, extension of the program 
number alone will greatly simplify ac- 
counting records and other paper work. 
With each authorized production sched- 
ule, the prime consumer receives a pref- 
erence rating to be used for procure- 
ment of Class B products and non- 
controlled material required to meet 
authorized production schedules. 

It is advantageous to extend the pro- 
gram number along with the preference 
rating since, under CMP. preference 
ratings with a program number are 
granted preference over all other equal 
preference ratings. However, the pref- 
erence rating received with the author- 
ized production schedule should only be 
used to secure production materials, 
and should never be extended for the 
maintenance, repair or operating sup- 
plies. A separate rating is provided 
under CMP Regulation No. 5 to secure 
such supplies. 

Responsibility for completion of the 
production schedule for individual pro- 
curement items is vested solely in the 
prime consumer. This responsibility 
carries with it the necessity of main- 
taining close relations with secondary 



Write tor informa- 
tion on Turco Mul- 
sine Maintenance 


MULSINE 

for 

Mrcraft Maintenance 


This sensationally effective soil remover is 
being used extensively at air bases, where 
the Turco Mulsine Method of ship mainte- 
nance has revolutionized procedure and 
cut down servicing time tremendously. A 
potent but harmless emulsifier, it makes oils 
and solvents mix with water in the same 
way that soap does. Mixed with kerosene 
and sprayed cold, it quickly emulsifies soils 
on machinery and fuselage so that they may 
be carried away by a cold water rinse. And 
... it leaves no residue. Harmless to metals 
and paint. 
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consumers to make sure their bills of 
material and applications are accurate 
and that each secondary carries out his 
part of the production. 

4. — Does the term ‘‘maintenance spare 
parts” mean ‘‘prime contract spares," 
“ short order spores," or both! 

Maintenance spare parts are those 
purchased on separate contracts (short 
orders). That is, they are the spnres 
required to maintain aircraft already 
produced. 

5. — What is the procedure for secur- 
ing material to manufacture spare 

Application for material to manu- 
facture spare parts which are to be de- 
livered concurrently with completed 
aircraft should be included with produc- 
tion requirements. And both should be 
requested on form CMP-4A, the Appli- 
cation For Allotment of Controlled Ma- 
terials For Class A Products. Require- 
ments for maintenance spares, which 
are generally procured on separate con- 
tracts, may be applied for by filing a 
separate CMP-4A covering requirements 
for maintenance spares only. 

6. — Will the Aircraft Scheduling Vnit 
make use of long range forecasts in- 
cluded in CMP, reporting for quarters 
subsequent to the quarter direetlg in- 
volved! Wouldn't it be adequate sun phi 
to report actual requirements for one 
quarter aud abandon the use of so- 


called “information" reporting which , 
after all, merelg reflects a trend alreadg 
well defined! 

The purpose of including require- 
ments on forms CM P-4 A and B for 
more than one quarter is to enable the 
Claimant Agencies to make advance 
allotments, thus reducing paper work 
and enabling a manufacturer to place 
delivery orders which will cover a longer 
production period. It has been found 
impractical to base allotments on past 
usage, since a single quarter's require- 
ment must be adjusted to the authorized 
production schedule as well as inven- 
tory, and therefore cannot be used as a 
base for establishing a trend. 

T. — If a manufacturer's inventorg is 
unbalanced or insufficient to maintain 
operations at practical production levels 
due to material allocation cuts or un- 
filled orders at the mills, u-hat provision 
will be made to secure enough of this 
material to bring inventories vp to a 
sound operating level! 

Some manufacturers have already 
placed purchase orders with the expec- 
tation of replenishing inventories or 
building them up. In filing CMP-4A or 
CMP-4B (Application For Allotment 
Of Controlled Materials For Class B 
Products) for, say, the third quarter, 
there arises the question of whether the 
backlog of unfilled purchase orders call- 
ing for delivery in, or prior to, that 


quarter should be included with produc- 
tion requirements. In filing CMP-4A 
and B applications for the third quar- 
ter, the manufacturer should include 
only the controlled materials required 
for his authorized production schedule, 
for provision has been made on both 
forms to take account of inventory ad- 
justments. 

In designing these forms it was con- 
sidered that, because of inventory 
reserves, actual current material re- 
quirements would frequently be less 
than production requirements as listed 
on the Bill of Material. They do not, 
however, anticipate substantial replen- 
ishment of inventories beyond quantities 
required to cover authorized production 
schedules. Substantial requirements to 
rebuild inventories within a short time 
could obviously be met only by reduc- 
tions in authorized production schedules. 

I'pon receipt of a controlled ma- 
terials allotment, the manufacturer 
should extend the program number to 
his outstanding purchase orders, bearing 
in mind that program numbers may not 
be extended for more material than has 
been authorized in the CMP allotment. 
This, of course, will not correct a de- 
ficiency in inventory. But, immediately 
after the close of say, the second quar- 
ter, when each prime and secondary 
consumer can know what deliveries have 
been made by mills in the previous quar- 
ter, a re-determination of any inventory 
deficiency may be made. Prime con- 
sumers should obtain reports of inven- 
tory deficiencies from their Class A 
secondary consumers. 

Then there should be directed to the 
Aircraft Scheduling Unit a supplemen- 
tal CMP-4A application, plainly marked 
“supplementary application for ma- 
terials to restore inventories to minimum 
effective working level." This applica- 
tion should spccifv minimum additional 
controlled materials needed to bring 
deficient inventory items up to practi- 
cal working levels. Eaeli supplemental 
application should be accompanied by 
covering letter which fully substantiates 
the need for the additional inventory 
requirements. 

It is patent that large quantities of 
materials to rebuild inventories will not 
be available between now and the end 
of the second quarter: it must be antic- 
ipated that rebuilding can be accom- 
plished only over a period of time. 
Meanwhile, manufacturers should inves- 
tigate all outstanding orders, looking 
toward elimination of all that have be- 
come obsolete or are duplicates. 

It should be emphasized that all sup- 
plemental applications will be given 
consideration by the Aircraft Schedul- 
ing Unit and its report, together with 
recommendations, will be made to the 
WPB for steps as may be taken to cor- 
rect situations needing adjustment. 
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ASSEMBLED 


Made to the precise dimensions and 
shapes demanded by aircraft specifica- 
tions, Moulded PLYWOOD Parts fit ex- 
actly, making their assembly easy. And 
because it is both light and-strong Moulded 
PLYWOOD is ideal for the partial or com- 
plete fabrication of many types of military 
aircraft. 


1390 BLASHFIELD, S. E., 
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Precision-made aircraft parts, destined to play havoc with Hitler 
and rain hell on the streets of Tokio, are Hyland's contribution 
to united effort . . . and the very ingredients of Victory! Sub- 
contractors to the majority of aircraft companies, the Hyland 
Machine Company rigidly enforces all Army and Navy specifica- 
tions. And each Hyland product is made available as fast as 
conditions will permit to speed Axis down fall. 


Address inquiries: Hyland Machine Co., Dayton, Ohio. Export Repre- 
sentative: Aviation Equipment & Export, Inc., 25 Beaver St., New York. 
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HYLAND MACHINE COMPANY 

DAYTON, OHIO 





8. — Assume that a manufacturer de- 
velops a built-up section to replace u 
heavy extrusion, bat that final develop- 
ment work und tests are not completed 
until after filing of Bills of Materials — 
then if it proves practical to build the 
part of sheet, may the company so 
notify the Scheduling Unit and have 
its production schedule increased , pro- 
vided it had been cut due to a shortage 
of extrusions! 

If it is known that a substitution is 
being- made for a critical item the pro- 
duction schedule would not be reduced 
in the first instance. However, if the 
production schedule had been out only 
because of limiting factors ns described 
in the question, the schedule might be 
increased as soon as a suitable substi- 
tute was available. 

9. — In case a substitute — say fabric 
for metul aileron covering — doesn't 
work out, may the manufacturer apply 
for additional quantities of metul or 
must lie reduce his production schedule 1 

It will not be necessary to reduce the 
production schedule. The muuutuctur- 
er should submit a supplemental CMP- 
4A for the original material, in this 
case metal. Small quantities of con- 
trolled materials will be withheld for 
eiriorgenev distribution to cover such 
situations. The manufacturer should 
however, do his best to anticipate diffi- 
culties in securing or working with sub- 
stitute materials to provide the Claim- 
ant Agency with as much advance no- 
tice as possible. 

10. — How will a manufacturer apply 
for controlled materials and fabricated 
parts to build experimental planes and 
to conduct research on other experimen- 
tal equipment! 

For experimental aircraft or special 
projects calling for substantial quanti- 
ties of materials, the manufacturer must 
file individual CMP-4A applications. 
Engineering estimates may be used to 
determine the material requirements. 
For usual research and experimental 
projects calling for various materials 
in limited quantities, the manufac- 
turer may file a single CMP-4B, but a 
covering letter describing the field of 
experimental work should be attached. 

11. — If a manufacturer, in his appli- 
cations, classifies parts or assemblies as 
Class B products when they are actually 
Class A, what is the procedure to secure 
an additional allotment to correct the 
situation. 

He should then file a supplemental 
CMP-4A application to secure an addi- 
tional allotment to cover this require- 
ment. Care should be taken not to file 
a CMP-4B application, as it would au- 
tomatically be rejected by the appro- 
priate industry division. 

12. — Since controlled materials pro- 
ducers are permitted to ship at any 
time during the eleven-week period be- 


tween the 15 th of the month preceding 
the allotment month and the lust day 
of the month following the allotment 

maintain larger inventories to absorb 
possible deviations from shipping sched- 
ules t 

In the interests of maintaining maxi- 
mum production of controlled materials, 
producers have not been forced to re- 
strict rolling cycles within an inflexible 
30-day period, as this might seriously 
curtail output due to loss of produc- 
tion time in unnecessarily frequent set- 
up changes. Nevertheless, controlled 
material producers must refuse any or- 
der for shipment in any month if that 
order, together with authorized orders 
already on hand calling for delivery 
during that month, plus any authorized 
orders carried over from the preceding 
month, total 110 percent of the pro- 
ducer’s production directive for that 
particular product. This over-allotment 
to producers will be adjusted up or 
down to keep mills at full capacity 
without allowing backlogs to accumu- 
late. Controlled material producers 
must, however, make delivery of each 
authorized order as close to requested 
delivery date as possible. They are 
obligated to ship within the month 
promised, unless unforeseen conditions 
make it impossible. 


In some cases, producers’ schedules 
may necessitate delivery up to 15 days 
ahead of the specified month, but it is 
felt this will not create a hardship for 
the consumer. But while the majority 
of controlled material orders can lie 
delivered in the month specified, a pro- 
ducer may be unable to complete deliv- 
ery on some orders until the following 
month. In such cases, lie must notify 
the customer as soon as it is evident 
that delivery cannot be completed in 
the month specified. Then, if such de- 
lay will interfere with the customer's 
authorized production schedule, he 
should apply to the Aircraft Schedul- 
ing Unit for relief. 

If, after accepting an authorized con- 
trolled material order, a producer is 
unable to make deliver)’ by the end of 
tile month following the month speci- 
fied, he must immediately notify the 
Controlled Materials Division so that it 
may take action to meet delivery re- 
quirements. Suppose, for example, a 
steel producer accepts such an order 
with delivery specified for June but 
finds shipment cannot lie made until 
after July 31 — then he must promptly 
advise the Division, which will take 
steps to insure that the manufacturer 

The maximum (ill-day inventory, es- 
tablished under CMI’ Regulation No. 
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CLARK GRINDERS 

are keepincj 

OUR FLCET^r *^/ 


Ss 



Today our fleet is adding new glorious pages to Naval history. 
There is no question that the men and officers and equipment 
of the U. S. Navy are the finest. 

Jas. Clark Jr. Electric Co. is proud of the small but extremely 
important part being played by Clark grinders in helping keep 
Uncle Sam's fleet ship shape. Clark grinders are built to stand 
up under strain. They give long continuous service on board, 
in shipyards and require only minimum repairs and up-keep. 

Clark grinders, drills and sanders have over 50 years of experi- 
ence behind them. Clark controlled method of construction 
assures the finest electric tools to be had today. Their long 
service and low up-keep are unsurpassed. 




^SOf PRO’ 

drills - grinders - sanders 


JAS. CLARK, JR. ELECTRIC CO. 

606 BERGMAN ST., LOUISVILLE, KY. 


2, is considered adequate to provide for 
most deviations in deliveries which will 
be encountered. 

13. — When allotment numbers are 
issued, consumers naturally will rush to 

chinery will control the distribution of 
these orders, and how will it be done f 

CMP Regulation No. 1 has been 
amended to assure distribution of the 
quarter allotments to the months with- 
in that quarter so that the first two 
months won’t be over scheduled. Thus 
for steel and copper, not more than 
one-third of the quarterly requirements 
may be placed in the first month, nor 
more than two-thirds in the first two 
months. For aluminum, the ratio is 
30 percent for the first month and 63 
percent for the first two months. All 
other materials should be ordered con- 
sistent with authorised monthly sched- 
ules and in support of the allotments 
just mentioned for controlled materials. 

14. — How do modification centers ob- 
tain their requirements of controlled 



manufacturer will get its materials 
through a separate CMP-4A application 
filed by the manufacturer. A center 

other than a manufacturer, is also 
classed as a prime consumer and there- 
fore will make application direct to the 
Aircraft Scheduling Unit, using form 
CMR-4A. 

15. — May large subcontractors be con- 
sidered prime consumers rather than 

sumer regardless of size. The Con- 
trolled Materials Plan uses vertical al- 
location — to the prime consumer and 

sible. This is done so that final respons- 
ibility for all phases of production 
rests with the producer of the end 
product, that product, in this case, be- 
ing complete aircraft. 

16. — Do subcontractors, or secondary 
consumers, report their inventory posi- 
tion to prime consumers when submit- 
ting bills of material f Also, how much 
responsibility must the prime consumer 
assume for verifying the secondary con- 
sumer’s inventory and the use of ma- 
terials procured by the secondary under 
the prime consumer’s allotment number T 

Inventory positions are not reported 
on bills of material. However, second- 
ary consumers will take their inventory 
positions into account when applying 
to the prime consumer for materials to 
meet an authorized production sched- 
ule. As to responsibility: The prime 
consumer is charged with seeing that 
his secondaries produce their authorized 
schedules with the materials allotted 
them. 

17. — What are CMP provisions for 
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SAVES MANPOWER! 



PRODUCTS OF THE SEYBOLD DIVISION 
HARRIS-SEYBOLD-POTTER COMPANY 
DAYTON, OHIO 


STITCHERS 


Every DAY the saving of manpower in aircraft 
assembly becomes more important. So it is only 
natural that aircraft manufacturers are fast turn- 
ing to Morrison Stitchers which consistently save 
hundreds of man-hours per iceek per machine in 
assembling Aluminum, Stainless Steel, Plastics, 
Rubber, Cork, Asbestos, Wood, Canvas, etc. 

How docs this revolutionary new method of 
assembling stand the gaff? Impartial laboratory 
research tests give the answer by proving higher 
strengths and longer life for Morrison-stitched 
assemblies in a great variety of applications and 
with an amazing number of different materials. 

Investigate the possibilities for your fabrication. 
For complete information on this fast, versatile, 
proven method, write us on your letterhead for 
Bulletin No. 9 on the Morrison Aircraft Stitcher. 




/ ELECTRONICS bids fair to revolution- 
ize our every day living after the war. 
When Minneapolis-Honcywcll placed 
its fifty year experience and manufac- 
turing resources at the call of our gov- 
ernment, the results of several years 
of research in electronics were immedi- 
ately applied to controls and devices 
for war . . . Extending this peacetime 


experience to the techniques of war 
will bear fruit, when Peace comes, in 
startling new developments in the elec- 
tronic control of automatic heating and 
manufacturing processes. Minneapolis- 
Honeywcll Regulator Co., 1791 Fourth 
Ave. S., Minneapolis, Minn. In Canada: 
Toronto, Ontario. In Europe: London, 
England, and Stockholm, Sweden. 


l/UMPljettfcbij BROWN and QotfJioA by 

MINNEAPOLIS-HONEY WELL 


securing materials and equipment where- 
by a manufacturer may fulfill a can- 
tract to train Air Forces enlisted per- 
sonnel in aircraft and engine mechan- 

Prinie contractors holding such con- 
tracts must file material requirements 
on forms CSIP-4A and equipment re- 
quirements on CMP-4C for “A” items, 
and PD-1A for “B” items, except for 
equipment items of less than $500 unit 
value, which may be secured as operat- 
ing supplies under CMP Regulation 
No. 5. Such applications directed to 
the Aircraft Scheduling Unit should be 
accompanied by a covering letter fully 


for the power cylinders. Oil used in 
compressors of single-acting trunk pis- 
ton type must be adapted to both com- 
pressor cylinders and running gear and 
must be of the type known as com- 
pressor cylinder oil with proper speci- 
fications for the machine. Double acting 
piston type compressors, where frame 
running parts are separated from com- 
pressor cylinders, require cylinder oil 
for compressor and crankcase or bearing 
oil for running gear (Pig. 3). 

When filling mechanical lubricators 
prior to starting, break the oil line joints 
nearest the cylinders and crank lubricant 
by hand until oil appears at the joints. 
This will insnre an immediate oil supply 
when lines are re-connected and ma- 
chine is started. 

Compressors vary too widely in type 
and use to be covered by any one oil 
specification. However, one of the Com- 
pressed Air Institute specifications which 
is most applicable to a majority of types 
is as follows : 

Plash point 350 deg. F., minimum 

Viscosity S.S.U. at 100 deg. F 


Viscosity S.S.U. at 210 deg. P 

45 minimum 

Pour point 35 deg. P. max. 

Neutralization No 0.10 max. 

Conradson carbon residue 

2.0 percent max. 

Steam cylinder requirements will vary 
according to steam temperatures. For 
moderate temperatures, the Compressed 
Air Institute gives the following specifi- 
cations : 

Plash point 500 deg. P. minimum 

Viscosity S.S.U. at 210 deg. F 

Seldom less than 100 

Pour point 80 deg. P. max. 

Conradson carbon residue left on 

evaporation 4.5 max. 

Compounding 0 to 12 percent max. 

The accompanying table gives mini- 

AVIATION, April, 1943 


describing the training program. Re- 
quirements for training Army and Navy 
personnel should never he combined 
with materials and products needed for 
production, which are applied for on a 
bill of Materials or the CMP-4 form. 

18. — Should requirements for con- 
trolled materials and fabricated prod- 
ucts arising from employee training 
programs be included in Bills of Ma- 
terials, CMP-4 A, or "B” applications f 

No. Training programs arc usually 
conducted with secondary material. But 
if training cannot be given with such 
material, requirements should be filed 

on separate CMP-4A applications. 


mum feed rates under good conditions, 
to be varied according to conditions and 
results of cylinder examination. 

In the ease of gas compressors where 
the gas has an affinity for oil, the latter 
must be selected and fed accordingly. If 
cooling water is at a much lower tem- 
perature than the intake air or gas, 
condensation may take place on cylinder 
walls, causing poor lubrication. In this 
case the cooling water should be heated 
close to temperature of the intake air 


Ratio of initial and final pressures de- 
veloped in the cylinders, as well as. size 
and speed, has an important bearing on 
oil selected. In all cases, judgment 
should be made on examination of cylin- 
der walls, which may be done by remov- 
ing a valve and using a flashlight. New 
machines require more liberal feed. 
When cylinders are well glazed the feed 
may be cut back, always providing 
enough, hut not an excess to get in the 
discharge. 

Rotary and centrifugal compressors 
and exhausters have entirely different 
requirements, which are specified by the 
manufacturer. These types need bear- 
ing lubrication only. Large and high 
speed units usiiallv have pressure lubri- 
cated sleeve bearings. Follow the manu- 
facturer’s recommendations. 

In general care of compressors, it is 
advisable to keep an engine room log 
recording operating data taken at speci- 
fied intervals during the day. Daily, 
weekly, and monthly inspection routines 
should be established to cover cooling 
system, lubrication, valves, and packing. 
Instead of continual running of the com- 
pressor until major overhaul is needed, 
make periodic inspection to catch 
trouble before it develops. Valves should 
be removed and examined every six 
months, or every two if the muehine is 
used around the elock. In proper nper- 


PERFECTION 
IN MINIATURE 




So Small That It Might Have 
Been Designed for Your Watch 

Y" ET millions ot these tiny 1-72 screws (.062 diameter) are 
hold is one ot the very tew manufacturers who make them.. 
Like the equipment of which they are a part, these fasteners, 
too. are precision made, so nearly perfect that they may be 
magnified many times without disclosing a single flaw in 
heads, threads, or points. They are typical of the whole 
of Stronghold Aviation screws. 

96-Page Catalog on Request 

MANUFACTURERS SCREW PRODUCTS 

204 West Hubbard St. Chicago, Illinois 


Proper ('are of Compressed Air Plants 

( Continued from page 180) 





ation, the valves should have an oily 
surface and be relatively free from car- 
bon. Each valve assembly should be 
kept separate and parts not inter- 
changed. In replacing gaskets, be sure 
that the water ports correspond with 
those in the head. Conscientious care 
of this kind will repay in longer life of 
equipment, fewer interruptions of serv- 
ice, and lower cost of compressed air. 

Proper design and installation of air 
lines have as much to do with efficiency 
of the system as good maintenance of 
the machinery. Beginning at the intake, 
it is important to draw in air as cool 
and clean as possible. The weight of air 
handled by a compressor varies inversely 
as the absolute temperature of the in- 
take. If this temperature can be reduced 
from 80 deg. F. to 60 deg. F„ the com- 
pressor will have about 3J percent more 
capacity. Dust and grit continually 
sucked into the machine means high 
maintenaee cost and interruption of serv- 
ice. Therefore choose your intake loca- 
tion carefully, away from smoke stacks, 
railroad lines, or any constant source of 
dust. 

Good filters should be installed on the 
intake, with regular cleaning stipulated 
by the log. The intake should be outside 
the building where the air is as cool as 
possible, on the north side rather than 
the hot side. Sometimes an intake near 
the roof is indicated in a particular 
location. If placed lower down, the 
pipe should be turned upward with the 
intake at least 10 ft. above ground in 
order to avoid surface dust. Weather 
protection must be included to prevent 
rain or snow from entering the pipes 
(Fig. 5). Intake piping should be as 
short and direct as possible, using long 
radius elbows on all turns. If not over 
12 ft. long, intake pipe diameter should 
equal that of opening into compressor 
cylinder. If longer, it should be the next 

Need for thorough cleaning of these 
suction lines cannot be stressed too much. 
Make certain it has been properly done 
— rags and debris are found too often 
to forget this. 

Where a large cement tunnel is used 
for a suction line, it must be glazed 
and surface treated to prevent cement 
dust from being drawn in with the air. 
Above ground, pipe should be standard 
steel or spiral riveted. Below ground, it 
may be vitrified clay with cemented 
water-tight joints. 

Discharge lines need to be of good 
size, for lines which are too small cause 
an excessive pressure drop. Large pipe- 
lines are especially desirable with long 
lines. Sharp bends increase friction and 
should be as few as possible. 

Water in the discharge lines reduces 
efficiency and may cause serious damage 
to pneumatic tools. Aftereoolers are in- 
stalled to remedy this. Their effective- 


ness depends on the temperature of the 
cooling water, which should be as low 
as possible to prevent any further cool- 
ing in the lines from bringing added con- 
densation. If the aftercooler tempera- 
ture is low enough, this will not occur 
(Fig. 6). The aftercooler should be 
close to the compressor in order to re- 
ceive the air at its hottest, giving a 
maximum temperature drop in the cooler 
for maximum condensation. 

The receiver handles momentary peak 
pressures and also eliminates pulsations 
in the air lines, giving a steady mean 
velocity through them. As a result, the 
lines beyond the receiver may be smaller 
than the line between receiver and com- 
pressor. which should never be choked 
down. Receivers should also be installed 
in the various departments where the air 
is used, if these are at some distance 
from the compressor, to assure a eon- 

All receivers have drain cocks at the 
bottom which must be drained daily. If 
no aftercooler is in the system, they 
should be drained several times a day, 
particularly in damp weather (see Fig. 
7). Receiver safety valves should be 
tested occasionally by lifting the levers, 
or by raising the pressure above valve 

A shut-off valve must never be put in 
the line between compressor and receiver 
without a safety valve on the compressor 
side of it. Likewise, there must be a 
safety valve between the compressor and 
the first shut-off valve in the pipeline, if 
the compressor is connected into an air 
main with other compressors (see 
Fig. 8). 

Air hose connections should be made 
from the top of distribution lines to 
avoid picking up any possible moisture 
lying in them. Lines should be blown 
out before connecting to pneumatic tools. 
High pressure couplings are required on 
most lines. For proper maintenance the 
hose should be occasionally turned end 
for end, and it should be kept on racks 

Leaks in the piping system are per- 
haps one of the most common and also 
most easily corrected losses in a com- 
pressor plant. They are usually not 
hard to find, due to the noise of even 
a small escape of air. The financial 
loss from leakage can assume consider- 
able proportions. Leakage of air at 
100 lb. pressure through a single $ in. 
opening would add up to about 6,000,000 
cu.ft. per month. At 6c. per 1,000 
eu.ft. this would cost $360 per month. 
Air lines should be tested when the plant 
is not in operation by packing the lines 
and shutting down the compressor to see 
how fast the pressure drops. The noise 
is as good a guide as any for serious 
leaks, although a lighted candle is some- 
times helpful. Small joint leaks around 
joints can be bubble checked by liquid 
soap. 
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N OW a new battle flag flies over the two Ellis Mills here in 
Monson, and every Ellis worker proudly wears a new badge 
of honor. For Ellis has been awarded the Army-Navy “E” burgee 
i, and Ellis employees the “E” pins for 
unusual devotion to duty in time of war. 

Of course, Ellis workers have always been proud that since 1863 
their product has been recognized as the finest cloth used for uni- 
forms and officers’ overcoats — that today 100% wool overcoats 
from their looms are a preferred choice among officers of Army, 
Navy, Marine Corps, Coast Guard, and Maritime Commission. 

And in peacetime, Ellis workers were proud that their crafts- 
manship won first choice for upholstering fabrics for America's 
finest automobiles and airliners. They hope it will not be long before 
their looms will again be busy weaving fabrics for the fine cars of 
y the future, and for the transoceanic clippers that will revolutionize 
* world transport of tomorrow. 

But meanwhile, we all get a special thrill from having been chosen 
by the Marines to supply standard olive green uniform cloth for our 
gallant “devil dogs” of every rank. Our best is none too good for the 
U. S. Marines — now and every day henceforth — until the final 
moment of the enemy’s unconditional surrender. Until then our 
battle flag will fly. 

All of us at Ellis pledge the Army and the Navy that six months 
hence we will merit an added star for continued high performance. 


ADE llis Mills Incorporated 

Established 1863 MONSON, MASSACHUSETTS Incorporated 1923 


Detroit Office: 82 1 


enuc— LESTER J. COLBY, Managei 
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XT’S SMART TO SIMPLIFY . . . 



FLEXIBLE SHAFTIMG 

IT IS a far cry from the complicated bi-plane of 1917 — with its 
1 tangle of struts and wires — to the simple, clean-looking dive- 
bomber of today. To the engineer, improvement and simplification 
are inseparable in most of the machines of war and peace. 
WALKER-TURNER FLEXIBLE SHAFTING has made notable con- 
tributions to simplification of design — where the problems in- 
volved are those of remote control or transmission of light power 
loads. As one of the largest manufacturers of flexible shaft 
machines for industry, Walker-Turner has gained wide experi- 
ence in the design and application of shafting. 

This experience we are glad to place at the service of other 
manufacturers. Perhaps we have the answer to your problem in 
our flies. 

WALKER-TURNER COMPANY, INC. 

1243 BERCKMAN STREET • PLAINFIELD, NEW JERSEY 


uja 


urner 


FLEXIBLE SHAFTING 

FOR REMOTE CONTROL AND POWER TRANSMISSION 
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GREAT 

SAFETY 

. . . for Our Boys 



It is reassuring for us at home to realize 
that our boys in the Army. Navy, Marine 

by superb defensive weapons, into which 
the greatest degree of protection has been 
built by America's engineering genius and 
production skill. 

When our bombers take to the air — 
whether to rain destruction on vital enemy 


bases, or to support ground.force attacks 
— the odds are heavily in their favor. These 
bombers arc made safer for their crews and 
give greater protection to all of our forces 
involved in the engagement, because they 
arc protected by power-operated revolving 
gun turrets, one of the war products made 
by Emerson-Electric. 

More than 53 years’ experience in pre- 
cision workmanship, building millions of 
high-quality electric fans, motors for ap- 
pliances and equipment, and welders for 
industry, was quickly converted by 
Emerson-Electric to the manufacture of 
gun turrets and other war equipment. The 


6amc all-out dependability which has made 
these fans, motors and welders so out- 
standing now contributes to the safetv of 
our armed forces. 

AW, everything Emerson-Electric makes 
is for the military and naval needs of the 
United Nations. 

Tue Emerson Ili. rerun: M lnufacturinc Co.. 
Saint Louis . . , Branches: New York • Detroit 
Chicago • Los Angeles • Davenport 




m IfcSON i lie I R I c 


MOTORS • FANS 

AVIATION, April, 1943 


A P P L I AHCl i 


A. C. ARC WELDERS 




S.A.E. Holds :i»th Meeting in Detroit 

(Continued from page 177) 


IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 



There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 

Now, Wiry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter ^*ble, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 

And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 

Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 





prediction were also reminded of fu- 
ture political problems by Arthur W. 
Herrington, retiring president of SAE, 
chairman of the Marmon-Herrington 
Co., and a director of Consolidated Air- 
craft Corp. In his remarks introducing 
the principal guest speaker, Maj. Gen. 
Levin H. Campbell, chief of Army ord- 
nance, Mr. Herrington castigated iso- 
lationism as "a positive step toward 
national suicide” and called for “a 
dominant aircraft industry . . . which 
will guarantee for us the might neces- 
sary to make our voice heard in the 
world to come.” 

Engines and Materials 

During the five-day meeting, 48 pa- 
pers were read. Nine of them directly 
coneerned aviation, and four of these 
dealt with engines and the materials 
used to make them. 

In introducing his paper on Curbure- 
tion for Aircraft Engines, Frank J. 
Wicgand (Wright Aeronautical Corp.) 
pointed out that many suspected car- 
buretor faults actually arise from 
troubles in fuel and ignition systems, 
cowlings, superchargers, and propeller 
governors. Fuel mixtures, he said, can- 
not he maintained closer than ;t:2 per- 
cent. They vary with flight require- 
ments (lean for peaceful cruising, rich 
for belligerent power-operation ) . Air 
intake, he continued, should be meas- 
ured in pounds, not cubic feet, and for 
most power this inhalation should be 
5.9 lb. an hour for the indicated horse- 
power output of each cylinder. 

But iu practical tests the engineer 
is beset by a number of human and 
mechanical errors which affect Ins data. 
The carburetor itself is a compromise, 
compressed into a small space and re- 
quired to function perfectly under vari- 
ous flight conditions and temperatures 
ranging from — (57 to 180 deg. F. On 
test flights, metering variations increase 
with altitude anil consequent necessary 
mixture changes. The obtaining of suc- 
cessful metering information, he went 
on, thus depends much upon the skill 
of the engineer. Present carburetors 
will not meter closer than =to percent 
over the entire engine range. 

Careful checking has enabled United 
Air Lines to come within 1 percent of 
this ±5 range, Ray Berry, one of its 
representatives, reported at the con- 
clusion of Mr. Wiegand's discussion. 
He pointed out that a saving of 24 
percent in fuel consumption increases 
payload 8 percent. 

A review of power plant testing prac- 
tices in modern laboratories was pre- 
sented by Charles Lipson (Chrysler 
Corp.) in a paper on Methods of Stress 


Determination in Engine Parts, which 
described the use of direct means of 
measurement in place of formulas. Chief 
among the devices used for this pur- 
pose were electric strain gages, photo- 
elastic equipment, extensometers, and 
lacquer coatings. In the latter case, 
lacquered plastic models of parts were 
put under stresses which were analyzed 
under polarized light from the fractures 
in the surface coating. For the elec- 
tric strain test, a fine wire was attached 
to the part. Strain upon it had a 
measurable effect on the amount of cur- 
rent passing through the wire. 

Answering a question on the reli- 
ability of the data, resulting from these 
various tests, Mr. Lipson said the wire 
gages were accurate within 2 percent, 
the photoelastic tests within 10 to 15 
percent. “Compared to automobile 
work,” he added, “the factor of safety 
has to be greater, but in the design of 
engine parts we would like to hold it 


Substitutes 

New types of steel alloys for engine 
parts to conserve the supply of nickel, 
chromium, molybdenum, vanadium, and 
tungsten were described in a paper by 
M. H. Young and H. Hanink (Wright 
Aeronautical Corp.) They also re- 
ported on the use of plastics and syn- 
thetic rubbers. These substitutes, de- 
veloped from need rather than because 
of their innate suitability, have peculiar 
stress and temperature limitations, and 
the writers urged eaution in the choice 
of synthetic rubbers. They must be 
heat- and oil-resistant and at the same 
time unaffected by high altitude tempe- 
rature drops. 

Out of the loss of tin, however, has 
come one more-than-satisfaetory sub- 
stitute — silver. As a bearing material, 
it has higher fatigue strength, greater 
load capacity, and is no more expensive. 
Further details on the search for tin 
substitutes were given by L. M. Ticli- 
vinsky, senior mechanical engineer of 
the naval engineering experimental sta- 
tion. He reported that tin and silver 
or arsenic alloyed lead base babbitt had 
been found to possess great resistance 
against the corrosion likely to occur 
at high oil temperatures. 

Comparative advantages of electric 
and hydraulic systems were analyzed 
in an unprinted paper on Accessory 
Power for Aircraft by Lt. Col. T. B. 
Holliday of the Army Air Coips. Ask- 
ing for greater use of electrical sys- 
tems, Col. Holliday pointed out that on 
the basis of a complete installation they 
weigh only half as much as hydraulic 
equipment and are BO percent efficient 


as compared to 25. Electric power 
transmission, lie said, is also less easily 
interrupted and with only limited con- 
sequences. Electricity will become even 
more efficient and require still lighter 
conductors as voltages are increased in 
large planes, probably up to 220 v. 
a.e., which should be supplied by gene- 
rators on each engine. Electric brakes 
are also being developed, but there is 
no definite information on them yet. 

Notes on Production Application of 
Flush Welding by Robert N. Milmoe 
(Lockheed Aircraft Corp.) were pre- 
sented by Edwin M. Davis of the same 
company. Lockheed has been using 
flash welding almost exclusive to con- 
nect thin walled SAE 4130 tubing to 
forgings and castings. Increases iu the 
pressures of standard flash welding ma- 
chines and changes in current timing 


were necessary to handle this kind of 
work, but the most important proce- 
dure was the proper placing of pieces 
in the machine. Electric eddy currents 
were found to be fairly satisfactory for 

Solutions of problems ill maintaining 
passenger comfort during two years’ 
commercial high-altitude flying were 
analyzed by R. L. Ellingur (Transcon- 
tinental and Western Air). He men- 
tioned the difficulties ot hcatinir and 
scaling openings in pressurized cabins. 
How formulas tor predetermining the 
stability of planes were developed in 
wind tunnel tests was described by 0. 
E. Pappas (Republic Aviation Corp.), 
and a summary of methods of preflight 
structural analyses by the Civil Aero- 
nautics Administration and manufac- 
turers was presented by B. L. Springer. 


America At War — I oininiiniqiie \o. Mi 

(Continued from page 107) 


and notice how much more power we 
have in land, populations, and resources, 
than the enemy has — now that we have 
had time to catch up with the Axis’ 
head start — you will see that it should 
be a matter of pride with us to throw 
the ICO punch in the least number of 
rounds. 

To continue: Gen. Chennault goes so 
far as to say that the Japs will fold 
a short time after the Germans do. 
However, most observers sincerely be- 
lieve that. For, come that happy day 
of the Nazi fall, all the remaining great 
powers of the world will be wrapped 
around Nippon tighter than the hoops 
on a beer barrel. 

And now, getting back to the day 
bombing of Germany by the AAF — 
that has been rather seriously misun- 
derstood. It is largely the Army’s fault, 
in the opinion of many Air Force peo- 
ple, for not giving the public the infor- 
mation it needs in order to see how it 
works. Here are the basic facts: 

The Boeing B-I7’s and the Consoli- 
dated B-24’s, which are doing the job, 
were initially designed as long-range 
bombers to defend this country — that is, 
to attack any hostile forees far away 
from our shores. Thus, these planes 
were built to carry comparatively small 
bomb loads. It is true that for a long 
time now we have known we would en- 
gage in the short-range air war between 
Germany and England. But that could 
not justify us in abandoning our long- 
range type of plane, because we could 
not be sure we would not yet have to 
use them as originally planned. There 
was a dark period in which it looked as 
if the Axis might win in Europe and 
head seaward against the United States. 

But the design of the B-17 and the 


B-24, for small bomb loads, did not 
mean they could not lift the same loads 
as any other airplanes of equivalent 
wing area and power — operating against 
equi-ilistant targets. It did mean that, 
to go on the short trips against Ger- 
many, they hod to be altered to carry 
the loads. They were so niodifled, and 
among the changes are under-wing bomb 
racks carrying 4,000-lb. bombs (under 
each wing) released by approximately 
the same release mechanism which is 
used inside. 

These planes are carrying about the 
same loads on their high-level precision 
daylight attacks as the four-engined 
British bombers are carrying at night. 
And together they are jarring the life 
out of the enemy. 

Gen. Eaker was so concerned, when 
misintormed writers led Americans to 
believe that our day bombing was “still 
experimental,” that he took the trouble 
to explain the operation. He said that 
the RAF should continue its night work, 
and AAF its day attack because it is 
a fact that the maximum destructive 
effort against the enemy can lie realized 
under these conditions only. His sec- 
ond point was that such attacks keep 
the enemy alerted 24 hr. a day, giving 
him no rest, and keeping several hun- 
dred thousand German workmen away 
from their factories and industries. And 
third, day operations over Germany 
force the Nazis to maintain a large 
force of day fighters which otherwise 
would be free to stay on the Russian 
or African fronts. 

It has been clear for months that the 
German air force is not numerically 
capable of fighting on three fronts — 
Russia, Africa, and England — at the 
same time. It appears, at this writing, 
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to have 

England, and to have failed to hinder 
the Russians effectively, either by op- 
posing their military operations or by 
hitting their industries. Now comes 
Gen. Chennault and says (to quote a 
China office of the Associated Press) : 
“From evidence of various sources the 
enemy (Japan) has run into two bot- 
tlenecks — aircraft production and the 
training of airmen.” 

As has been pointed out before, the 
Japanese imported most of their ma- 
chine tools. Now, to improve their air- 
plane models in order to keep abreast 
of Anglo-American design, they are 
obliged to develop new tooling. Their 
technological temperament is not suited 
to such a task, and it has been pre- 
dicted they would fall down on it. 

Oen. Chennault adds that the Japs 
arc no longer getting results in the air 
as they did at first; they are shunning 
attack in large numbers; they had 
offered, at the time of his statement, 
little effective opposition to Allied air 
attacks on Burma ; on some of their 
attacks they have lost most of their 
planes; and their bomber crews are not 
as skilled as they used to be. Accord- 
ingly, the general said he thought it 
would not take long to smash Japan 
after Hitler folds up. 

While both Germany and Japan grow 
weaker in the air, the United States 
grows stronger. But there is a limit. 
Just as the enemy reached his limit, 
and started to slip, and just as Eng- 
land has reached a maximum aircraft 
output beyond which it cannot go, the 
United States, sooner or later will hit 
its ceiling also. The pretty part of it 
is that our ceiling is a mighty high one. 
It looks as if the command in Washing- 
ton figures around 12,000 or 15,000 a 
month as our limit — so long as we keep 
on with the current tank, ship, and gun 
programs. 

Of course, if we should turn to a 
greatly augmented air war, and leave 

then we would have a new aircraft pro- 



er. So long ns we must supply and man 
ground forces, there is a limit to the 
forces available to operate an air force. 
Gen. Edwards tells Congress we will 
have an air force of 900 squadrons, em- 
ploying 2,450,000 men, by the end of 
this year. The projected size of our 
total army is never a fixed figure, but 
if you call it 10,000.000, an air force 
of that just-mentioned size is roughly 
one quarter of the total army. Perhaps 
that is about all it can be, unless and 
until a new style of war is developed. 

This gets ns around the question of 
whether we actually want to build 150,- 
000 airplanes in 1944. Nobody can an- 
swer that one, as yet, because it de- 
pends upon the needs of our allies. 
There are still combat zones where a lot 
more planes could be used right now, 
such as Russia and China. But as Mr. 
Nelson explains it, we have been filling 
up the “pipelines” all this time. Air- 
planes had to go to dozens of places, 
where they may never be used: re- 
serves had to be bnilt up before the 
fighting could start. The day will come, 

fed in at this end of the pipeline. 100 
will come out of the business end at 
the front. 

This is not to say that we are sure 
to find ourselves able to build all the 
airplanes we want for ourselves and our 
allies. But we might. We have built 
all we wanted of some other things. We 
have cut down orders for still others, 
not because we didn’t want more, but 
because we wanted other things more. 
Among the latter are tanks, mobile guns, 
anti-aircraft guns, and trucks. We 
wanted airplanes more than we wanted 
those items, so we diverted the hours 
and the materials to planes. 

If we find that we cannot build as 
many planes as we want, it will be for 
two main reasons. The first of them 
will be “change orders”. They come 
pouring in from the front in a stream 



YOUR COPY IS 




Here is how you may 


48 pages of 
specifications 

and 

“HOW TO DO IT’’ DATA! 

• Crammed with authentic data cover- 
ing all American aircraft engines and pro- 
fusely illustrated, this new Muskegon 
manual will be found invaluable wherever 
engines are serviced. 

Cylinder reconditioning, piston inspection 
and regrooving, fitting rings for reassem- 
bly, installing and lapping rings— these 
are just a few of the subjects on which the 
recommended practices of the respective 
engine manufacturers are given in detail. 
Piston ring designs, set-ups and clearances 
for each individual engine are listed and 
illustrated. Ring wear, scuffing, cylinder 
and ring surface finishes, factors influenc- 
ing oil consumption are other features. 
The manual is, in short, a comprehensive 
study of the piston, ring and cylinder 
phases of aircraft engine rebuilding. 


get your copy! 

Anyone with a legitimate interest in the 
servicing of aircraft engines is welcome to a 
copy of this manual. Whether in the military 
or civil establishments — the manufacturing or 
operating fields — your free copy is ready. 
In requesting it please state your position or 
activity prompting your interest. 
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The skin of freedom’s teeth 


When Free America first struck back at 
totalityranny, Boeing Flying Fortresses* 
put teeth in our aerial offensive . . . 
smiting the enemy with death from the 
substratosphere. 

In the photograph above, you see the 
aluminum "skin" that covers the wings 
of the Boeing B-17. To speed the out- 
put of the thirty-two-ton Fortresses, 
aluminum alloy sheets were needed of 
greater dimension than it is practical to 
manufacture. 

On the machine pictured above, de- 
veloped by Boeing tooling engineers, 
standard aluminum alloy stock is auto- 


DES1GNERS OF THE FLYING 


matically spot-welded into "super-sheets" 
up to 14 feet wide and any desired 
length. Many times faster than flush- 
riveting, the Boeing automatic feed spot- 
welding tables make 65 controlled welds 
a minute, enabling Boeing to meet the 
extremely high U. S. Army requirements 
while maintaining quantity production. 
And the elimination of rivets reduces 
“drag” and increases speed in flight. 

This is merely one of more than 
100,000 special tools and templates de- 
veloped by Boeing for the faster produc- 
tion of the Flying Fortress. Like many 
other Boeing-developed tools, it has 


• THE STRATOLINER • PAN 


been widely adopted by major aircraft 
manufacturers throughout America. 

And tooling is but one ot more than 
twenty-five different fields of engineer- 
ing activity at Boeing . . . fields which 
might seem, to the uninitiated, a far cry 
from Flying Fortresses, Stratoliners,* 
globe-girdling Clippers and other Boeing- 
designed and Boeing-built airplanes. 

It is this diverse skill and experience 
in manufacturing, tooling, engineering 
research and design which will some day 
make the phrase “Built by Boeing" a 
hall-mark of better products for free 
men in n better world. 

* CUPPERS BOEING 
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that drives the service men and the 
manufacturers crazy. This one thing 
has come pretty near upsetting some 
manufacturers. But the change orders 
are the main ingredient of advance- 
ment in design that beats the enemy, 
so no one wants to stop them. It all 
has to be managed. 

Somebody has to pick out the changes 
that will truly improve the performance 
of the airplane. But he has to throw 
some of these selected changes away, 
because they would slow down produc- 
tion too much, doing more harm than 
good. It takes a lot of smart figuring 


to strike the right balance between quan- 
tity and quality. 

The other major limit on airplane 
production is absentee workers. Some 
of the workers have no choice but to 
be absent, because of circumstances at 
home, transportation, and so on. Others 
must lie called thoughtless and irrespon- 

The chances are that Congress is go- 
ing to pass a law requiring all able- 
bodied men to stay on their jobs (ex- 
cept for good reasons) or join the 
Army, where they call it AWOL and 
the penalty is a stretch in the clink. 


Itrilain's Ground Frews Halter Germany’s War I'lanls 
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Pour umlerslung Rolls-Royce Merlins 
of over 1,200 hp. each give the Lamas- 

Peats of Lancaster aircrews in mak- 
ing raids far into enemy territory by 
day and night have thrilled the world. 
But without the efforts of ground crews 
and engineers, putting all their "know 
how” into insuring success, these raids 
would have been impossible. 

Here is how Flight Sgt. Ketley of 
Southampton, who is the non-commis- 
sioned officer in charge ol maintenance 
for a (light at a Lancaster station, de- 
scribes the ground crew’s work. 

Last Night's Damage First 

“If there has been any damage to 
the aircraft in sorties the night before, 
we get a full report on it from the 
flight engineer. That has to be put 
right first of all. It may be just .1 few 
bullet holes to be patched in the wings, 
or we may have to change a complete 
engine, which will usually lake us all 
of 48 hr. When there's a push on, the 
ground crews work in 12-hr. shifts till 
the job is done. 

"In addition, every aircraft must un- 
dergo a complete inspection every day 
before it is allowed to take off. We 
know how much depends on this, and 
we do make it a complete check. It 
takes the ground crew about 3 hr., each 
trade giving their own items a meticu- 
lous inspection. 

“Everything that can go wrong is 
examined for faults. Electrical ser- 
vices, airframe controls, gasoline sys- 
tems, radio equipment, instruments, au- 
tomatic pilot, hydraulics, and guns and 
ammunition feeds all have to be gone 
over with care, and in addition the en- 
gines must have a minute and special 
inspection. 

“Finally we run up the engines on 
the ground, trying out the hydraulics to 
flaps and turrets. It isn’t till we’re 
sure that everything is as perfect as 
we can make it that we hand the Lan- 
caster over to the aircrew. 


There is Still the Air Test 

“Before a Lancaster takes off for an 
air test, in preparation for the opera- 
tional trip, the aircrew go through a 
complete routine cockpit drill, each 
member checking every item of the 
equipment in his charge, and report- 
ing to the first pilot that all's well, or 
the contrary. Even then, it is the duty 
of the first pilot to make his own cheek, 
for the final responsibility is his. 

“Then everything is tried out in the 
air, with the flight engineer keeping 
check as 011 a regular flight.” 

Sgt. A. Garden of Keith. Scotland, 
is a flight engineer who has completed 
eight operational trips in a Lancaster. 
He describes thus his share in keeping 

“In my compartment I keep check 
on how all the engines are behaving. 
During an air test I keep a log of all 
the readings, anil compare gasoline con- 
sumption with engine revs and the boost. 
Then I try out every combination of 
fuel systems, switching over to each 
tank in turn to insure that everything 

“On an actual trip I still have much 
the same job, watching oil pressures 
and temperatures of coolant and en- 
gines — not that anything often goes 
wrong — but sometimes one gets hit by 
flak. As soon as I sec signs of trouble. 
I either nurse that engine along, or if 
it’s really bad I feather the propeller 
so it no longer turns over. Or if a 
tank is punctured by enemy fire, I 
switch all the engines over to it to 
drain it before the others.” 

If no one else realizes just how much 
depends on the engineers and ground 
crews, certainly tile pilots do, for their 
lives depend on the conscientious care 
given to this work. 

After the Milan raid one pilot said : 
"My kite Leo has been this week to Lc 
Creusot and Milan — that’s two long 
trips in daylight — but I never had to 
worry about craft or engine. Nice job 
from the ground lads!” 
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T HIS airplane worker is finishing up a die 
for a fuselage parr for Bell Airacobra P-39 
pursuit planes. It's just another instance of 
how Bell Aircraft is speeding production with 
the help of improved finishing operations. 
Finishing the die is a painstaking job calling 
for specialized skill. The rough casting must be 
scraped and then sanded and finished with 
coated abrasives to give the required fidelity to 
the specified contours and to produce the 
smooth surfaces necessary for perfect stamping 
operations. 

This process is speeded by using Aloxite Brand 


Aluminum Oxide Coated Abrasives in various 
forms specially adapted to the different contours 
encountered. Abrasive discs, No Lap bands 
and cloth sheets are used as the particular oper- 
ation requires. Net result to Bell: speed-up of 
the die preparation process and saving of 
precious man-hours for tooling operations. 
The Carborundum Company has been a leader 
in developing a number of new forms of coated 
abrasives to meet the requirements necessitated 
by war production. A number of these items 
are described in our pamphlet "Weapons for 
Production.” Send for your copy. 


CARBORUNDUM 



THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 

Sales Offices an.l Warehouses in New York. Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Cincinnati, Grand Rapid. 
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hibits increase of strength as tempera- 
ture decreases and has excellent chem- 
ical resistance. Molding materials are 
available in granular form for com- 
pression as well as injection molding. 

Polystyrene has been used as an in- 
sulating foil for radio condensers and 
coil insulation. It has been designed 
into coil supports for high frequency 
apparatus and instrument housings, sup- 
ports for the conductor in coaxial cables, 
acid-proof closures, and instrument 
lenses. 

Vinyl Co-Polymer 

Of the same family group which in- 
cludes the polystyrenes, the copolymers 
of vinyl chloride and vinyl acetate have 
unusual chemical inertness and pro- 
duce transparent, translucent, and 
epaque moldings. They have good elas- 
ticity at low temperature, possess tough- 
ness and excellent dimensional stability. 
Applications include control wheels 
and molded gaskets. 


Cellulose acetates possess toughness 
and resiliency and arc available in a 
tremendously wide range of colors. 
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Forms are sheets, rods, tubes, bars, 
molding blanks, molding powders of 
every description, films, packaging ma- 
terials, and foils. Among the applica- 
tions are numerous industrial and house- 
hold molded articles, such as radio cab- 
inets, tool handles, automotive hard- 
ware, goggles, instrument lenses, and 
many other injection molded applica- 
tions. Other cellulose derivatives of im- 
portance arc cellulose acetate-butyrate, 
a molding material of high impact 
strength, and ethyl-cellulose, a plastic 
similar to acetate having inertness to 
alkalis and dilute acids and featuring 
flexibility at low temperatures. Commer- 
cially, this is known as Ethocel. 

Vinylidene Chloride 
This new plastic is noted for high 
tensile strength and excellent aging 

most chemicals. Applications include 
molded parts and, in the form of ex- 
truded tubing, gasoline tubing, coolant 
lines, and water lines. 

In Part II of this series, to appear in 
May Aviation, Mr. Sasso will continue 
with an examination of comparative 
properties of plastic materials. 



Dynamic* Balancing In Propeller Alainlen 


point falls nearer one bolt than another, 
visual interpolation is of sufficient accur- 
acy to obtain the desired results. An 
interpolation scale could be included on 
the diagram, but its complication would 
offset the slight added accuracy. Thus, 
the smallest outline indicates a total of 
five A -in. disks to be added, the next 
ten. out to 20 at the outside line. If 
using J-in. disks, the number is of 

It was necessary to balance a number 
of propellers to determine the position 
of each outline with respect to the cen- 


attached by means of lift-a-dot fasteners 
and studs and can be easily removed. 

Additional cargo space has been 
gained by refniriug the bombardiers 
compartment and replacing its glass- 
paneled nose with an 18-in. fuselage ex- 

Here, too, bulkheads and Hour supports 
are strengthened and protective panel- 
ing and insulating trim installed. 

The Army Air Forces’ need for trans- 
ports was so pressing that the first few 
C-87’s off the line were practically tailor- 
made. There was no time to wait while 


ter point. This diagram is applicable 
only to Douglas DC-3 airplanes 
equipped with Wright G102A engines. 
It also works only with gear ratios 
which bring the engine and propeller 
into phase in such a rhythm as to build 
up a strong vibration pattern, such as 
a 3/2 or a Hi/S ratio, but not a 16/11. 

The latter type can he balanced with 
another kind of vibration indicator, like 
a reed, which is more sensitive. It may 
have to be placed on another part of 
the airplane to pick up the vibration, 
and needs its own system plotting. 


jigs were built and subassemblies tooled 
up. The first few transports were com- 
pleted practically by hand simultane- 
ously with the job of making dies, form 
blocks, and jigs for the cargo doors, 
belly covering, and the hundreds of other 
changes. 

But the first Liberator Express was 
more than 30 days ahead of schedule in 
coming off the line — a second production 
record for Consolidated’s Texas plant. 
The first record was achieved last April 
with the turning out of the first B-24 
bomber 100 days ahead of schedule — 
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! exactly a year from the day ground was 
broken for construction of the first 
building. 

Now an uninterrupted flow of bombers 
and transports move down the long as- 
sembly line. By not changing for the 
C-87, the complicated ,iigs in which hulk- 
head and stringer and piece of skin be- 
come bomber nose and tail fuselage sec- 
tions, Consolidated saved months of 
tooling lime. Once out of the jigs, the 
sections can become cither a bomber or 
a transport, depending on which the 
AAF needs most. 

Since the conversion changes are com- 
paratively minor structural or installa- 


seurcli and unceasing rescue work in 
the wake of the fighting which has re- 
stored a majority of our downed flyers 
to light again — and this is 9(1 percent 
of the battle in maintaining the air 
service. Next comes the PB2Y Cor- 
onado, with a wingspread of 115 ft. 
and four engines, carrying cargoes and 
bombs to distant fronts. The B-24 

Liberator is already famous for bomli- 


tional variations, it has been found 
feasible to make them along the final 
assembly line. And because of the tre- 
mendous length of that line in Consoli- 
dated's plant, those changes can bo 
broken down into hundreds of stations, 
permitting a division of the employees — 
a few to each station to make their in- 
stallations unimpeded by other workmen 
who would have to be crowded in with a 
shorter line. This means less time for 
each ship in each station — greater pro- 
duction rates. 

Winning the war can’t wait for to- 
morrow. And today’s cargos are moving 
in today's Consolidated planes. 


To these globe trotters is added Vul- 
tec's valuable group, consisting of the 
BT-13, used in large numbers in our 
training program; the liaison ship Sen- 
tinel, produced by the Stinson Division 
of Vultee; the Reliant, also of Stinson; 
and the Vultee Vengeance A-31. 

Early efforts of the new Consolidated 
management were devoted to creating 
an ethcicnt. well rounded organisation, 


; missions and distances flow 
the form of the C-87, the Liberal i 
press has expedited loads all ov 


skilled in every phase of aircraft e, 
-traction. Today, it is centering its 

plane output. 
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AIRPLANE MANUFACTURERS 

For FUTURE EXPORT REPRESENTATION 

• Alert American airplane manufacturers are preparing now for the export demand 
for airplanes and parts which will open up with the end of the present conflict. 
As specialists in all phases of Export Representation, we arc seeking a few- well- 
established airplane manufacturers and parts suppliers whose production after the 
war will require overseas markets. Our company offers the multiple advantages 
i many years' - experience in handling exports in all parts of the world. Full 

Write to ROBURN AGENCIES, INC. 

11 A Warren St. New York City 
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>omestic Materials) 


<Jlebp. Keep. OuA fyiCfliteAi fylyUitf. 

• Acadia Engineers are fully qualified to help you find the 
synthetic rubber product best suited to your requirements . . . 
and our plant facilities are adequate to produce to closest speci- 
fications. Discuss your problems with them — write us today. 

Acadia Synthetic Products Division 

WESTERN FELT WORKS 

Chicago, Illinois: 4035-4117 Ogden Avenue 
Detroit, Michigan: 420 Stephenson Building 


PRODUCTS 



r 

Solves the Problem of 
Mailing List Maintenance! 

p-H 


Manufacturers 

of SHEET METAL and 
j TUBULAR ACCESSORIES 

"n'Ty..** ’ ** W ' h 

f 

CONTRACTORS TO ALL LEADING 
ENGINE and PROPELLER 
fc MANUFACTURERS 

Fm^G RAW-HILL 1 

DIBCCT MAIL LIST SERVICE 1 


McGraw-Hill Publishing Co., Inc. 

DIRECT MAIL DIVISION 
330 West 42nd Streot New York. N. Y. 

B-H AIRCRAFT CO. 

brv*”*" -“j 



Precision-ire Pencil Drawings 
Sharp Prints without Inking 
Relieve Draftsmen Shortage 
Speed Production Time 
Cut Operating Costs 
Make Old Boards Better Than 


YM RECLAIMS 
ENGINE OILS 


pays for itself in 3 to 12 months! 

efficiently and ec.mu oily YM Reclaim- 

hydraulic oils, nr oihcr lypej of lubricating oilj. 
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TWO YEARS AT THE FRONT!...IN TEN MINUTES 


Three thousand times a minute the 
aircraft radio equipment atop this 
machine lives through an accelera- 
tion that would cause the toughest, 
young airplane pilot to “black out” 
in dive bombing. In a few minutes it 
lives through the jars and vibrations 
it would receive on ten round trips 
from Washington to Chungking. If 
there is a structural weakness in its 
design it shows up instantly; before 
it goes into service. 


This is the largest and most power- 
ful of the various types of vibration 
machines used by RCA in the devel- 
opment and production testing of 
aviation radios. It can duplicate the 
vibration of the smallest plane or 
the mightiest bomber. It can re-cre- 
ate the tremendous vibration strain 
caused by one motor being shot from 
a bomber, or by the diving of a plane 
with 250 pounds of radio at ten 
times the force of gravity! — In fact, 


within three minutes the RCA vibra- 
tor can shake into pieces any radio 
set made — and it would probably 
shake down the building if its 6-ton 
concrete and steel base weren’t 
mounted on those giant springs. 

Thus, RCA research helps to 
make RCA’s aviation radio equip- 
ment become more pow- 
erful, more effective, and 

performing its vital tasks. 



RCA AVIATION RADIO 



ing information, call on Udylite. No 
organization is better equipped to give 
plating, polishing and anodizing in- 
formation gained through years of 
practical installations. 

Trained platin g en g ineers and electro- 
chemists are at your service. These 
men know metal finishing and they 
can help you plan a new installation 
or revise your present one for greater, 
efficiency. 

Udylite has a complete line of equip- 
ment . . . second to none in terms of 
quality and efficient performance. 

and su p plies . . . for every metal finish- 
ing need. Salts, acids, anodes, buffing 
and polishing materials — everything 
required. Call Udylite for prompt serv- 
ice on your finishing requirements. You 
pay no more for Udylite dependability. 

THE UDYLITE CORPORATION 



RCA Victor Division 


RADIO CORPORATION OF AMERICA 
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LOOKING FOR TROUBLE 


' | '0 keep the Allies’ supply lines open, to enable us to dispose men, 
* munitions and food where they are wanted, demands utmost 
efficiency to the last detail. 

Aircraft looking for trouble and ready to destroy the menace that 
comes from under the sea, ships, guided by men ceaseless in their 
vigilance, dodging this trouble, all are dependent on the absolute 
reliability of engines both in aircraft and ships. 

The job of work Vokes Filters have to do is to ensure that the air, 
oil and fuel oil servicing engines is free from impurities so that 
maximum power and speed and complete dependability can be 
assured. Vokes Filters, under the severest battle conditions in all 
areas of lighting on land, sea and in the air, have stood up to demands 
made on them. Exacting tests in nearly three years of war in all 
branches of the services has substantiated the claim for Vokes Filters 
—99.9 per cent. FILTRATION EFFICIENCY UNDER ALL CON- 


FIGHTING AIRCRAFT. 
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WITH KARDEX -THE ADMINISTRATIVE CONTROL 
USED BY SCORES OF LEADING AIRCRAFT MANUFACTURERS 


Douglas , Boeing. Lockheed, Bell . . . only a small 
fraction of the "big name"" aircraft manufacturers using 
one or more of Kardex production control records: 

Purchase Control 
Stork and Materials Control 
Production Control 
Tool Cribs 
Personnel Control 
Property and Maintenance 
Engineering Department 
Miscellaneous Records 

More and more the builders of America’s fighting 
planes are calling upon Remington Rand Systems and 
Methods Engineers. For the record control sys'tems 
devised by these men have proved themselves time and 


time again. In saving of manpower, in increased pro- 
duction, in control of vital materials, Kardex has made 

As a natural outcome of their frequent contact with 
the record control problems of the aircraft industry, 
our Systems anil Methods Engineers have built up a 
vast store of experience in that field. So that others 
may profit from our experience, we’ve summed up that 
wealth of knowledge in a 241-page booklet— "Manage- 
ment Controller"’ MC-686. Available on a free loan 
basis, the booklet constitutes an invaluable stockpile 
of production control "know-how” for any responsible 
aircraft manufacturing executive. Just mail the hand\ 
coupon to Remington Rand, Buffalo, N. Y., and "Man- 
agement Controller” will be sent to you with no other 
obligation than to return it when you have finished. 
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"Beyond the call of duty’.’ Our A 
use those words to describe the 
soldier or sailor who shows mor 
would be expected of the average man. 

"Beyond the call of duty" also describes the ser- 
vice that Pittsburgh's special paint formulations 
are rendering on American fighters and bombers. 
For Pittsburgh finishes do more than merely meet 
specifications and pass government inspection 
tests. In every Pittsburgh formulation is a margin 
of superiority — a plus over specifications — which 
gives these finishes an extra toughness that enables 
them to stand up longer in service. 


FINISHES 


To save time in developing these aviation finishes, 
Pittsburgh maintains a force of experienced tech- 
nical men whose expert knowledge is reinforced 
by the research and testing facilities of the great 
Pittsburgh laboratories. 

When an airplane manufacturer's finishing re- 
quirements are difficult, a Pittsburgh technical 
man actually goes to work in his plant and sticks 
with the problem until it is solved. This consult- 
ing service is operated from seven strategically 
located factories. No matter where your plant is 
situated, a Pittsburgh man is only a few hours 
away. Feel free to call for his assistance at any time. 

PITTSBURGH PLATE GLASS COMPANY 





put VEEDER-ROOT Counting Devices 
on every production machine 

Gear the wheels of the clock to the figure-wheels of Veeder- 
Root Counters, and you can see whether your machines are 
filling each war-production minute with sixty seconds' worth 
of duty done. For Veeder-Root facts in figures show up 
mechanical slowdowns as soon as they begin to develop . . . 
give warning in ample time to correct them before trouble 
really takes hold. And on the basis of these figures, inter- 
departmental timing can be held on the button . . . work 


schedules kept rolling smoothly along. For any type of 
production machine in aircraft or motor plants, there are 
Veeder-Root Counters to supply a continuous flow of in- 
formation . . . each one compactly designed, quick to install, 
and accurate throughout its long life. 
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CONTROL OF THE AIR 

-post-war version 


Delco-Remy 

Aircraft Electrical Equipment 

Over the battlefronts of the world, there is born to America a new 
generation of men who claim the air as their heritage. Their concep- 
tion of time and space is based on flying; their way of life after 
Victory will include flying their own planes and traveling by com- 
mercial airlines, Delco-Remy aircraft electrical equipment is now 
built to meet the requirements of medium and heavy bombers. The 
technical advances in design and construction that have resulted 
from this assignment will be incorporated in Delco-Remy equipment 
for the transport planes of the future. Delco-Remy aircraft electrical 
equipment for light planes, developed before the war, will reflect this 
progress and provide the convenience of electric starting, lighting and 
ignition on tomorrow’s private planes. 9 Delco-Remy 's wartime 
assignments call for volume production of aircraft electrical equip- 
ment, precision aircraft parts and aircraft engine castings. More than 
half of Delco-Remy ’s facilities are engaged in meeting the require- 
ments of the aviation industry. 

DELCO-REMY 



Illustrated here is one of the Pan American Airways’ 
huge A2'/i ton Transocean Clippers. In the inserts are 
shown the landing gear and the Micro Switches which 
are used as limit switches on Pan American's Grumman 
Widgeon trainers. This plane is often referred to as the 
"Little Sister to the Clipper.” 

These trainers are used for training the intrepid pilots 
who fly the giant Clippers over the seven seas. Be- 
cause of the nature of the work performed, it is obvious 
that every precaution must be taken, every contingency 
provided for. Thac is why Pan American depends on 
the rugged dependability of Micro Switch. 
Thumb-size and feather-light. Micro Switch is amaz- 
ingly rugged, resists vibration, and requires no leveling. 
It operates precisely at the same point for millions of 
operations with lightning fast contact action. It is 
accurately built to exact standards from precisely made 
parts. Its performance characteristics can be changed 
to meet functional requirements. 

Micro Switches are used to perform many different 


functions in aircraft. Special brackets, actuators, and 
aluminum housings are available for this purpose. For 
heavy duty service such as machine tools, there are 
Micro Switches enclosed in steel which can be sealed 
against dirt, dust, water, oil, metal chips and other 
foreign particles. 

All Micro Switches can be supplied with a variety of 
actuators to meet all needs. Micro Switches operate 
on pressures as low as one ounce and movements as 
low as .0002". Micro Switch is listed by Underwriters' 
Laboratories with ratings of 1200 V. A. loads, from 125 
to 600 volts A.C. 

Every engineer should have a copy of Micro Switch 
Handbook Catalogs which tell and illustrate the prin- 
ciples and applications. Handbook Catalog Number 
60 deals with Micro Switch in general, and Number 
70 is written specifically for aircraft applications. 

Micro Switch Corporation, Freeport, Illinois 


m'iTrTswFtc h 


Made Only By Micro Switch Corporation . . . Freeport, Illinois 
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In many of the leading war plants this accurate control 
of product quality is effected through X-ray inspection 
with KELEKET X-ray equipment. Various types of these 
units have been developed for the non-destructive exami- 
nation and detection of flaws in materials ranging from 
thin aluminum sheets to heavy armor-plate. 

If you have an inspection problem, you are invited to 
consult with KELEKET industrial X-ray engineers. If you 
prefer, you may send a sample to our industrial laboratory 
for a report on the feasibility of adapting X-ray to routine 
inspection in your plant. There is no obligation. 

THE KELLEY-KOETT MFG. CO., Industrial Division 
2404 West Fourth Street, Covington, Ky. 



INDUSTRIAL EQUIPMENT 

PIONEER CREATORS OF X-RAY EQUIPMENT SINCE 1900 
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They Have MORE 


Planes, Tanks, Guns, Ammunition . . . 




the extinguishing medium. Yet, in 
summer or winter, Cardox CO2 gives 
uniform performance — always ready, 
at 0° F. and 300 psi. 


: of this: the Cardox ] 
iguishing System, known to m 
lent and cmplovccs bv this ide 
; Pushbutton Station, 
signals that the Cardox Sysl 


“picked up” by the 



ENGINEERING PROBLEM: To be cer- 
tain of operation without interruption 
by fire, engineers demanded: (1) 
extinguishing coverage for each 
specific hazard, (2) immediate extin- 
uishment — and cooling, (3) no 
amage from the extinguishing 
medium, and (4) uniform extinguish- 
ing performance under all prevailing 
conditions — summer or winter. 
ENGINEERING SOLUTION: War plant 
engineers found, in Cardox Fire 
Extinguishing Systems, the solution 
to cacn fire problem, large or small. 

Engineered application provides a 
mass discharge of Cardox COj: in 
pounds of liquid for small fires, in 
tons for large ones. Added to fast, 
complete extinguishment is the uni- 
form, enhanced cooling characteristic 
of Cardox CO2 — through a high yield 
of COj snow. 

As typical in extinguishment by 
carbon dioxide, there is no damage by 


NO SHORTAGE HERE: Since Cardox 
makes no use of high pressure con- 
tainers — deliveries on which are 
restricted by WPB Order M233- 
delivery of Cardox CO 2 is being made 
without difficulties to owners of Cardox 
Systems by the Cardox fleet of rail- 
way tank cars, trucks and trailers. 

Today Cardox Fire Extinguishing 
Systems are making it possible for the 
Armed Forces of America and its 
allies to have MORE planes, guns, 
tanks, ammunition. If you would like 
to know more about performance of 
Cardox Systems, write on your com- 
pany letterhead for Bulletin 343. 
CARDOX CORPORATION 

BELL BUILDING, CHICAGO, ILLINOIS 


How CARDOX Protect! War Production 

Individual applications engineered 
to each hazard, all part of one com- 
plete system, discharge Cardox CO 2 
in mass volume and high rate of flow 

that . . . 


Knocks out fire immediately by cold, 
inert carbon dioxide which cuts oxy- 
gen concentration below combustion 




NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
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STRONG AS A FEATHER . ... 


One of nature's masterpieces,'the feather, has a weight-strength 
ratio that remains a challenge to designers. And, of course, the 
feather’s spine is a tube. 



Here at Summerill we produce seamless steel tubing, much of 
which is used in the construction of our birds of war. Not only 
do we make standard aircraft rounds, streamlines, ovals and 
squares, but also tapered, swedged and upset sections for 
special applications. We are always ready to cooperate with 
aircraft engineers and designers in the solution of problems 
involving new or special tubing applications. 


SUMMERILL TUBING COM PAN Y 


BRIDGEPORT • MONTGOMERY COUNTY • PENNSYLVANIA 
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with YOUR production 



MOULDED PLASTIC PLYWOOD 


★ 

ble result of our 
varied experience in 
this newest field of 
aircraft design and 
construction. 


• If it's moulded plastic-plywood parts or even complete 
planes- Andover Kent Aviation’s technical and production 
personnel and its modern production facilities are available 

Our extensive experimental and development work in this 
field of airplane construction has made our organization a 
complete staff of designers and engineers specializing in the 
production of moulded veneer-plastic double curvature sur- 
faces and hard-to-make aircraft parts. 

We can do designing and engineering, manufacturing, and 
start delivery in minimum time. 

Your investigation of our facilities is invited. 


Andover Kent Aviation 

CORPORATION • NEW BRUNSWICK, N. J. ' 
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YET 

VIBRATIONLESS! 


The NEW "Sterling-1000” Electric 
acks the kind of power punch you want! All the 
strength you need for continuous high speed production, 
yet controlled to obtain absolute vibrationless operation. 
The "Sterling- 1000” is stout enough to tackle the toughest 
job — streamlined and balanced for easier handling. An 
engineering triumph! Won't shake itself into breakdowns 
— or jingle-jangle the operator’s nerves! Women opera- 
tors prefer operating this new sander! 
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NEW SANDING ACTION CUTS FASTER-SMOOTHER! 

Orbital, circular, thousands of abrasive grains cut furrows 
which cross and recross each other. With this action, the 
"Sterling- 1000” cuts faster — produces the smoothest sur- 
face you’ve ever known on wood, metal, plastic or compo- 
sition. Ideal for many rubbing and polishing operations. 

Write today for your copy of the New "Sterling- 1000” 
folder which describes its every detail. 

STERLING TOOL PRODUCTS COMPANY 

387 E. OHIO STREET . CHICAGO, ILL. 





HOW MANY FLIGHT-HOURS 
DID SNOW COST YOU 
LAST WINTER? 


THIS past winter, American and Canadian air- 
I ports equipped with Walter Snow Fighters, 
enjoyed outstanding records for continuous opera- 
tion. These specially designed Walter trucks saved 
days of flying time for transport and training 
planes that might otherwise have been grounded. 
Walter Snow Fighters cleared 16 foot widths, at 
average speeds over 10 m.p.h. — many times the 
snow-clearing capacity of other methods. With 
the high operating speed, power and traction of 
Walter Snow Fighters, the great V-Plow pours 
the snow far to the side, while the Side Wing 
levels and disperses snow banks. 

The exclusive Walter Four-Point Positive Drive 
provides FOUR powerful driving wheels with 
positive traction in each— for non-slipping, non- 
stalling operation in deep drifts, heavy 
on icy surfaces. It embodies such advantages as 
patented automatic lock 
differentials, suspended 
double reduction drive, 
tractor type transmission 
and many others — all 
designed to keep Walter 
Snow Fighters going 
when other trucks give 
up. Write for detailed 
literature. 


WALTER MOTOR TRUCK CO., 1001-19 IRVING AVE, RIDGEWOOD, QUEENS, L.I., N. Y. 
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SHIELDING 

for fighters... \ 



PRATT & WHITNEY TWIN WASP ENGINE 

EQUIPPED WITH 

BOLTON SHIELDED IGNITION HARNESS 

The complex system of radio shielding illus- 
trated above, designed to exclude spark inter- 
ference from the ears of the operator, is but 
one of a number of Bolton products now being 
made for the U. S. Army Air Force, the U. S. 

Navy, and leading manufacturers. 


BOLTOM MANUFACTURING CORPORATIOH r 
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From our new and larger quarters, pipe, tube 
and hose fittings to the Army, Navy and AN 
standards, and nothing but fittings, flow in 
ever increasing quantity and variety to air- 
craft, automotive, rail and industrial equipment 
manufacturers throughout the U. S. and Canada. 
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A Dynamic Policy for a Changing World 


Cook Electric Company's activities are devoted to 
designing, engineering and producing relays and 
related electrical equipment to specific requirements 
for specific applications. Vic do not, at the present 
time, have catalog items for sale. 

This company is geared to a dynamic policy, dic- 
tated by today’s imperative and sudden changes. 
Name your application, and Cook Electric Com- 
pany’s forty years’ experience will be put squarely 
beliind it — plus its research, design engineering, lab- 
oratory and modern production facilities. Cook is 
equipped to design and build electrical equipment to 
your requirements, to tool up quickly, and manu- 
facture in quantity under one roof. 

The visual annunciator illustrated above is typical 
of the results obtainable at Cook Electric Company. 
This visual annunciator is compact in size with an 
indicator opening ample for clear visibility under 
varying light conditions. The semaphore drum is fiat 


black in the unoperated position and bright red in 
the operated position. In some cases this semaphore 
is covered with special fluorescent finish. 

This annunciator is available for either a.c. or d.c. 
operation. It may he equipped with auxiliary con- 
tacts of diameter silver rated at 6 amperes, 110 
volts a.c. non-inductive. This annunciator may be 
equipped with mechanical reset or electrical reset 
features. 

We suggest that you phone us regarding your require- 
ments for special component designs, special relays 
or other specially- designed electrical equipment, 
thereby saving time in giving us your re- 
quirements, sothat our engineersean serve 
you with greater speed and effectiveness. 



COOK ELECTRIC COMPANY 

2700 Southport Avenue • Chicago, Illinois 


Cook Electrical Equipment 
and Aeronautical Accessories 
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LENGTHENING SHADOWS OF PROGRESS 



One hundred and forty six mil- 
lion miles of over-ocean flight 
have been built up over the past 

years by Pan American / ' 

This enviable record is 
ever-lengthening shadow of 
gress— a shadox 
cast in 1927 by Pan 
first marine air transport, the 
Sikorsky S-30. 

In this march of progress C-D 
plastics likewise are casting 
ever-lengthening shadows of 
progress, because of the sound, 
scientific development on C-D's 
part that has resulted in pro- 
ducing better-functioning avia- 
in making today's huge "flying 
boats" possible. 

C-D Plastics DILECTO laminated 
phenolics; CELORON molded 
phenolics; DILECTENE low loss in- 
sulation, are all filling vital roles 
in electrical insulating parts, 
structural parts and where light- 
weight, non-corrosive properties 
and stability under extremes of 
moisture and temperature are 


. DILECTO — a la 


a: VULC0ID — resin 


IBRE COMPANY [ 

^ Established 1895 . . Manufacturers of Laminated Plastics since 1911 — NEWARK • DELAWARE 
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THE GRIMES MANUFACTURING CO., Urbana, Ohio 


iurer. GRIMES is America's only concern devoting 
its entire effort to the design and manufacture of 
aircraft lighting equipment. 


For dependable aircraft lighting, see GRIMES. 
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Where do 

WAGE INCREASES 

come from? 

In these days, when words like "economics" 
and "collective bargaining” help to obscure plain 
thinking on such old-fashioned problems as earning 
a living and asking for a raise, it is sometimes hard 
to remember that, underneath the chromium plate 
of words, tilings work out pretty much the same as 
they always have. 

In the old days, every plant and mine was on 
its own. Economics was visible to the naked eye. 

You kept your costs in line with competition, or 
you took immediate consequences in reduced 
sales and employment. Today, if wages are in- 
creased through national wage agreements, costs 
go up in an entire industry. 

► To many people that seems an improvement 
on the old-fashioned way, and few stop to ask 
where the catch is. 

The simple fact is that new words cannot re- 
peal arithmetic. National wage increases, like local 
wage increases, must be paid for either through 
higher prices or through lower costs, resulting 
from better equipment and more efficient methods. 

Waiting down the road for the higher-priced 
industry is the same fellow who used to keep the 
single plants in line . . . THE BUYER. 


428 


AVIATION, April, 1943 


Where do wage increases come from ? (corn’d) 


The consumer always corrects high prices in 
the long run. Just as the high-priced individual 
plant lost business in simpler days, so the high- 
priced industry loses business today. 

If coal, for instance, gets too high-priced in 
war, buyers will turn to other sources of heat and 
energy when they have the opportunity. 

► This will happen in the case of a customer here 
and a customer there, but the total will pile up 
jntil the miners find themselves with high hourly 
wages, but without enough market for their prod- 
uct to keep them steadily employed. 

This has happened before, where men have 
tried to lift themselves by a strong pull on their 
political bootstraps. 

How can people live better? 

It ought to be clear to Americans, of all people on 
earth, that better living comes only through doing 
things better. 

It does no good to have more dollars in the pay 
envelope, if those dollars are going to raise prices. 
Higher prices make buyers look for a substitute 
for the things you produce. If the things you make 
don’t sell, you live poorer, no matter what your 
hourly rate of pay. 

That made sense when we were a little coun- 
try. Doesn’t it still make sense? 

► Let’s take coal, again, as an example. People 
can pay more for coal (thus allowing more for real 
wages) every time somebody invents a way to 
make each ton of coal produce more heat. The 
energy is in the coal. All we need for better living 
for coal miners is constant improvement in ma- 
chines for getting heat out of coal. 

— OR, miners can earn higher wages at the same 
price for coal every time somebody invents a ma- 
chine for getting out more coal per miner. 

Those two things — a better product, or the 
same product for less money — have been the 
secret of our better living. They always will be 
the secret. Any wages that are increased without 
them are a burden on every buyer. 

In mining, as in all industry, the only way to 
get better living is to continue to use the old- 
fashioned recipe that has made America great. 

Here is the recipe for better living, in mining 
and in all industry: 


1. Constantly improve the equipment avail- 
able for the worker. 

2. Use the lowered costs thus produced to 

(a) lower prices to consumers 

(b) raise wages 

(c) provide incentives for invention, lea- 
dership and investment 

(d) lay aside "Seed Money” that can be 
used to start over again at item 1. 

"Seed-Money” produces better living 

America has always been an inventor nation. 
Throughout the years, most of the profits of busi- 
ness have been used to buy inventions . . . better 
machines, more efficient factories, research for 
better products. We call profit that is "plowed 
back” into business "Seed Money.” Through 
Seed Money, products are constantly improved, 
making possible lower prices and higher wages. 

Did you know that this process of putting 
aside Seed Money has been almost entirely elimi- 
nated by our tax law? 

► Congress, in properly shutting the door on 
wartime profiteers, wrote the Excess Profits Law 
in such a manner that it also takes away most of 
the Seed Money of business. 

Industry must have Seed Money to continue 
the work of making better products available at 
lower costs, to create more jobs and pay higher 
real wages. The Excess Profits Law must be 
changed if we are to provide Seed Money for 
making post-war jobs. If you think so, too, ask 
your Congressman to review this law and all laws 
—with this principle in mind: 

‘ ‘Industrial Progress is the Basis of all Good Living’ ’ . 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 



McGRAW-HILL BOOKS 



McGRAW-HILL 


PUBLISHING COMPANY, INC. . . . BOOK COMPANY, INC. 

330 WEST 42ND STREET, NEW YORK 
THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 
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...another job for HYCAR SYNTHETIC RUBBER 


Nellie has been nicked. Some of the enemy 
fighters she met will never fly again ... but 
that last one got in a burst that drilled a dozen 
holes in Nellie's fuel tanks. Now, high over 
hostile territory, and hundreds of miles from 
base, she's heading home. 

Make it ? Sure she will. Nellie's fuel is carried 
in self-sealing tanks, made possible by Hycar 
gasoline-resistant synthetic rubber. Almost 
instantly those bullet holes closed, sealing in 
the precious fuel that will keep her flying. 
Hycar is "seeing Nellie home”. 

The selection of Hycar for this critical appli- 
cation where so much is dependent upon so 


little, where even partial failure cannot be 
tolerated, was based solely upon its perform- 
ance record. Whatever you need in a flexible 
or resilient material, the ingenuity and years 
of pioneer development work behind Hycar 
will give to you the same kind of safe, trouble- 
free, dependable service. 

And whether the prime requirement is ex- 
cellent resistance to oil or abrasion, hardness 
or softness, good electrical properties or oper- 
ation over a wide range of temperatures, each 
type of Hycar is a known quantity. In hose, 
vibration dampeners, hydraulic seals, packing, 
pistons and hundreds of other uses, Hycar has 
been proved by field experience. 


The Red Cross has Problems 
like your own 


— of Planning 

Your Red Cross operates a vast planning program to enable it to 
be ready for any disaster or emergency anywhere— whether it 
comes in the Americas, Europe, Australia, Asia, or Africa. 

— of Organization 

Your Red Cross is responsible for the smooth operation of 3,750 
chapters and 6,000 branches, all engaged in the same enterprise 
of helping all who need help. 

— of Personnel 

Your Red Cross has tripled its staff since Pearl Harbor and has 
had to enlist the aid of and train over 6,000,000 volunteers in the 
principles of First Aid, Water Safety, Accident Prevention, 
Home Nursing, Nutrition, Nurse’s Aideing, Mass Feeding, 
Motor Mechanics, and other subjects allied to our country’s 
war effort. 

—of Production 

Your Red Cross is not only one of the world’s foremost pur- 
chasers of supplies, but it has the immense distribution job of 
collecting millions of items from 10,000 different communities in 
the United States, assembling and storing them, and then ship- 
ping them to practically every country in the world. Last year 
your Red Cross shipped some $60,000,000 worth of food, cloth- 
ing, and medical supplies to over 20,000,000 homeless people in 
foreign countries. 

— of Finance 

Your Red Cross, whose war-time and post-war expenses will ran 
well into hundreds of millions, must account to the public for 
every penny it collects and puts to work. Its accounts are 
audited annually by the U.S. War Department. 


The Red Cross faces the same problems as are in your business. With 
your support it can successfully meet them. 

The Second War Fund is greater than the First, but no greater than the 
increased needs. 

Business men can help with time and with money, as organizations and 
as individuals. 

March is the Red Cross month . . . Cooperate with your Red Cross Chapter. 


Your Dollars help igg make possible the 

AMERICAN ’TRED CROSS 


happy to wort with you and them in applying / lycar to your own requirements. 


HYCAR CHEMICAL COMPANY 


AKRON. OHIO 
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CMUTISS-COMMANVOS 


use 


NEEDLE BEARINGS 


These giants of the air, largest of our twin-engined trans- 
ports and most mobile force at our command, are making 
history by ferrying men and materiel for speedy rein- 
forcement and invasion of enemy held areas. Just as 
efficient in their smooth, silent operation are the RBC 
Aircraft Needle Bearings which are widely used through- 
out the industry in landing gears and flaps, control pulleys 
and columns, bomb bay door operating mechanisms and 
similar applications. 


ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 
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,ut How about the floor as a giant reflector? A light-cc 
floor— one made with white, Portland cement instead of stajM 
gray portland cement or other darker materials— is the^/ggesf re- 
flector of all. As a salvager of waste light, cf Hght-reflecfing concrete 
floor is a real parf^of the plant lighting system. 


tion on the value, installation, and main- 
tenance of light-reflecting concrete floors 
made with Atlas White portland cement. 
Universal Atlas Cement Company 
(United States Steel Corporation Subsid- 
iary) , Chrysler Building, New York City. 


V ABOUT MAINTENANCE? 


This is shown in aircraft plants built for 
Boeing, Consolidated, Douglas, North 
American and others. In the Consolidated 
installation at Fort Worth, a lighting 
survey by General Electric shows that 
the concrete floor built with Atlas White 


Thus the floor is a real part of the light- 


nthe! 


.e plant- 


collcd dual and dirt , 
plant shotca they ‘are , 


md a relatively non-ab- 
ence in the Consolidated 
ay to dean, easy to keep 
ir reflection advantage, 
-frequent .weeping, oc- 
ng, periodic scrubbing. 


New York, Chicago, Des 
Moines, Philade' ' ' 
Duluth , Albany, B 


/T\ 


ATLAS 
WHITE CEMENT 

FOR LIGHT-REFLECTING FLOORS 
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Hurtling through space in a vertical power dive at the incredible speed of 725 miles per 
hour . . . faster than man has ever traveled before . . . faster than the speed of sound 
. . . the Republic P-47 Thunderbolt is the acme of aviation engineering. Every element 
of its construction must achieve a new peak of perfection. Riding this bolt from the 
blue is a Durnore fractional horsepower motor engineered especially for the P-47 . . . 
designed and constructed to withstand lha shattering strain of such a power dive. It is 
typical of more than 30 types of aviation! motors produced by Durnore laboratories to 


deliver split-second response and extra hours of dependable performance far beyond 
normal service needs. Durnore Aeromotors operate anti-icer pumps, ammunition 
booster units, aerial cameras, oil cooler exit flaps, wing and cowl flaps, condensate 
pumps, windshield defrosters, retractable landing gear, bomb bay doors, antenna reels 
and many other vital accessories. Your request for a free Aircraft Motor Catalog will 
bring complete information on Durnore engineering service, without obligation. 
THE D U M O R E COMPANY, RACINE, WISCONSIN 


VITAL CONTROLS DEPEND ON DUMORE 
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- PRESENTING ■ 


tions or by the non-homogei 

★ GREAT DUCTILITY 
AND TOUGHNESS 


★ HIGH 

MAGNETIC PERMEABILITY 


GLOBE STEEL 


GLOBE 



STEEL TUBES CO., Milwaukee., 'WiAcauAiu, 14. S. / 7 . 



T-I03 Stationary Hydraulic 
High Pressure Tube Tester— 
primarily designed for test- 
ing flexible tubing but also 
used for checking short 
sections of plain metal tub- 
ing ... as many sections as 
required may be tested at 
a time . . . the Hydraulic 
Pump is capable of a 1000 
lb. per square inch pressure 
that may be built up to a 
10,000 lb. per square inch 
pressure by means of a 
built-in intensifier. 


HYDRAULIC MACHINERY, INC. 


Besides the two models 
illustrated— there are many 
other "HY-MAC” test units 
for various purposes in the 
field of aircraft. Here is a 
brief description of a few 
others: 


HYDRAULICS 

BEFORE & AFTER ASSEMBLY 


T-I04 Water Pressure Test 
for Aircraft Cylinder Heads. 
. . . Heads are clamped into 
position on a trunnion that 
may be rotated for inspec- 
tion. It is operated by a 
Hydraulic power plant ca- 
pable of producing 1 000 lb. 
per square inch, which is 
supplemented by a high 
pressure hand pump or in- 
tensifiers to accomplish 
whatever pressure is re- 
quired. All of the mecha- 
nism is enclosed. 

Send for complete informa- 
tion regarding "HY-MAC” 
HYDRAULIC TEST EQUIP- 
MENT. 


IIYIHIAULIC MACHISISItY 
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WORTHINGTON 

AIRFIELD 

"GRASS BLITZER" 

The Fastest Way to Keep Airfield 
Crass Cut to " keep 'em flying!" 

— and the most dependable, effi- 
cient and economical method 
available for maintaining airfield 
mowing schedules is the Worth- 
ington Airfield “Grass Blitzer.” 
The “Grass Blitzer” is a team con- 
sisting of a powerful high-speed 
tractor and a revolutionary type 
gang mower. The tractor is cap- 
able of pulling a 9-gang Mower, 
cutting a swath of 21.2 feet, at a 
speed of 20 miles per hour. Field 
conditions naturally affect practi- 
cal operating speeds. Experience 
has shown that average speeds of 
15 miles per hour can be main- 
tained under normal conditions. 
At this rate the “Grass Blitzer” 
team will cut 35 acres per hour, 
a grass cutting capacity over three 
times greater than any other 
make of tractor and gang mower 
combination now available. 

If you have Airfield mowing and 
turf maintenance problems, why 
not consult with us today? 

Wire or write: 

WORTHINGTON MOWER 

COMPANY 
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Protected by General over 


wartime’s new lifelines! 


• Pan American Airways' Clippers ... of both land- 
plane and seaplane types ... are making history these 
days on vital flights throughout the Americas and 
overseas to far corners of the world! And on a high 
percentage of the Clipper fleet are General Tires . . . 
choosen by PAA as standard tire equipment . . . and 
proved through years of use over routes to and through 
Latin America, China, Africa, India, and Alaska. 
General Tires were chosen by Pan American because 
General stands up under strenuous Clipper service. 
Stands up under heavy, fast landings and take-offs 
... on every surface, in any temperature ... on hot, 
sun-baked sandy fields in Africa 
or the frozen tundra of Alaska! 


GENERAL 


TIRE 


Photographs courtesy PAN AMERICAN 

AIRWAYS SYSTEM. 

{ Large Photo } Pan American’s Strato-Clippers 
fa-engined Boeing - joy’s} are commercial versions 
of the Flying Fortresses. 

{Below} Checking in Strata -Clipper express and 
mail ... up from South America in less than a day! 


Yes, General Airplane Tires are proving their quality 
in every branch of aviation. On commercial airlines, 
on private ships, in the CAP and in the service ... on 
fast carrier-borne fighters, Army and Navy trainers 
and on the heaviest bombers. Flying men everywhere 
rely on General's long practical experience in aviation 
tire manufacture . . . rely on General for safety! 

See your Fixed Base Operator or write: 

THE GENERAL TIRE & RUBBER COMPANY 
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HOW TO DESIGN AIRPLANE 
HYDRAULIC SYSTEMS 



► SPECIFIC EXAMPLES 


mj±ur_u* 7 = 


hydraulics 




AIRCRAFT HYDRAULICS 





► How to correlate design and manufacture 

► How to install hydraulic systems in an airplane 


■•10 DAYS' FREE EXAMINATION— 



.MAKE BLUE PRINTS 

COME ALIVE'' 


Craftint Perspectives, 



eir life-like three dimen- 
structural detail with an 


and speed production by 


From January, 1943 AVIATION, Page 118 we quote: 
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Practical processing methods 

that show specifically 

How to step up 
“ aircraft production 







THE LELAND ELECTRIC CO. 


LELAND 

W A R DUTY 

MOTORS 




PIONEER PARACHUTE COMPANY, INC. 
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The SPRINGS 

of War 


• To the arduous tasks of war — in which lives may 
depend on the exactitude with which a minute spring 
is fashioned, and the precision with which it does its 
work — Reliable now devotes its major attention. 
Reliable Springs by the million go into aircraft, 
combat tanks, small arms, ammunition, and other 
equipment. 

For years the "tough jobs" of spring design and 
production have been our specialty. We are proud 
of our expert staff of men — engineers, metallurgists, 
physicists, tool and die makers, machine operators — 
and especially are we proud of the many Reliable 
women who have so capably taken over for men 
called to the colors. 

Later, when Victory is won, countless peace-time 
products will benefit from the skill, the research, and 
the scientific progress made under the severe con- 
ditions of war production. Then — as now — Reliable 
will mean reliability in springs. 

Send us your specifications. 

The Reliable Spring & Wire Forms Co. 

3167 Fulton Rd. Cleveland, O. 

Representatives in Principal Cities. 




Cable Riggers, Inspectors, Aircraft Service 
Stations, Airline and Military Personnel 
concerned with Performance and Safety 
will find the CABLE TENSION INDICATOR 
indispensable in setting and determining 
accurately and quickly aircraft cable ten- 
sions. In daily use at air bases and in 
manufacturing plants throughout the world. 



THE CABLE TENSION REGULATOR main- 
tains constant rigged tension on Control 
Cables at all temperatures. It accommodates 
either single or twin cable systems, expand- 
ing or yielding to compensate for tempera- 
ture changes. Tins highly efficient Regulator 
is doing important "War Work" through its 
contribution to precision control in military 
and commercial aircraft operation. 

For Details of Operation Write 

1430 GRANDE VISTA AVENUE 
LOS ANGELES, CALIFORNIA 
25 STILLMAN AVENUE 

SAN FRANCISCO, CALIFORNIA 
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SOME THINGS YOU CAN'T MEASURE 


IN DOLLARS AND CENTS 


We see it every day. Callite engineers and metallurgists 

— and men on our production line too — giving of 
their time and talents far beyond what is asked of 
them. Call it what you will — loyalty . . . faithfulness 

conscientiousness — you can’t measure these in 

dollars and cents. 

And here at Callite there is something else that cannot 
be measured in dollars and cents — yet without which 
the present efforts of these devoted men would be to 
no avail. That something is Experience — a quarter of 
a century devoted to research and development of de- 
pendable electrical contacts and contact materials. 
Whatever your contact need or problem, Callite’s lab- 
oratories and staff of metallurgists 
are at your disposal. Catalog No. 

•152 is now available. Write for your 
copy today. Callite Tungsten Corpo- 
ration, 545 Thirty-ninth Street, 

Union City, New Jersey. Branch 
offices in Chicago and Cleveland. 

Specialists in the manufacture of electrical contacts 
and formed parts — in standard and special shapes 

— of tungsten, molybdenum, silver, platinum, pal- 
ladium and alloys of these metals. 

KEEP 'EM FLYING WITH 



CALLITE CONTACTS 


'c L 


t/u'b eeete year 


c €edi/icate o/ ( Sraduation /ictn t/e 
'/l/ab/el d/'e t /t/ane and 
Stif /fJie dl/ec/ionic i&eabAe 


you 


tvouid i, 'icft t it, 




/sand t/e 


icy So a 9£ateet in diviaiion. 9Jou 
moa/d ie /no/erty trained to meet 
every requirement for Wivitian 
Sm/etoyment act a cAtaintenance 
t, A/ec/tanic on odrmy vf/it/daneb 
or on % ommetcia t ef 4it/daneb . 

ePi mi//ion mec/anicb are yo- 
iny /o ie needed to /ee/t 50,000 
/da neb in i/e ait. dVo ci/ei iy/to 
t/ ex/ied ib ab muc/ in demand 
ab t/e t / (labtet <jdi/i/ane and 
H'nyine lAtec/anic. (Pc, i/ you 
mailt a traininy t/iat mitt /ad 
yea io toot/ and /ee/i you ai 
ever/ — nom and a/iet i/e tear — 
biyn and maii i/e coa/atn totem 
and do it note. 

4943 Y/tabbeb (Piatt vAlonday, 
//aweary 4, and every fond/ 
vA/onday t/ereaf/er. 

fy('e can accr/d on/y t/irty biu- 
denfb /tet mont/i. 
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in THE SKY*** 


on Lnno 

MID SCO! 


Global War means everywhere. To 
coordinate planes, tanks, battleships. 



MOTORS 

Aircraft 



(3 16") weight 14 o 


tor"? 120 H.P. with 
speed oi 6000 R.P.M. 
— 12 volts. Equipped 
with ball bearings; 
diameter oi housing 
23/16"; overall 
length not including 
shaft 3 7/32"; shaft 
extension 1"; shaft 
diameter .1875" 
Wrinkle finish. 


Antennae reel motor, 
wound tor 1/13 H.P. at 
8500 R.P.M.— either 12 
• 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); di- 
ameter of housing 
2.306"; overall length 
t including the shaft 
extension. 2-15/16"; 
shaft extension .766"; 
shaft diameter .250"; weight 1 lb. 3 



communications must be perfect. 

Murdock Radio Phones contribute 
to that perfection with Head Sets that 
are sensitive, precision-built, and re- 
liable. 

See these "tested in action" Radio 
Phones. Send to Dept. 25 for cata- 
logue. 

Once -1904 

TTlui’clock 

RADIO 

PHONES 



SIGNAL Wireless and Tele- 
graph Instruments are playing 
an important part in the war effort. Constructed ac- 
cording to exacting specifications, they are used in 
many branches of the service and are recognized for 
their high quality and dependability. 



Wm. J. Murdock Co. 

Chelsea, Mass. 


SIGNAL ELECTRIC MFC. CO. 

Menominee, Michigan 

Offices in all Principal Cities 
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, DE-BURRING 

Faster, * 


Easier 


CLEANING 

FINISHING 

POLISHING 


reduced to a minimum— Brlghtboy Is idecrt ior^close-tolor- 
belweon a grind and a bull. 

operations* Easy ’touse. ’ncT special setups required, 
cannot supply you. Our seryice representative will be 


BRIGHTBOY INDUSTRIAL C 
Weldon Roberts Rubber 
Newark, N. J., U.S.A 


Brightboy 


How to install and overhaul 
ALL TYPES OF AIRPLANE 
ENGINES and 
ACCESSORIES 
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KOH-I-NOOR PENCIL COMPANY, INCORPORATED 

373 Fourth Avenue New York, N. Y. 



B. C. AMES CO., WALTHAM, MASS. 


|;[ Gits OILERS K, 


» 3£«ffi5, 

* >' , Write for 
. CATALOG 
1 M No. 60 



fiiTS B ros. Mfg. Co 

enue • Chicago, lllinoil 


1859 South Kil 


SOLDIERS 

on the production front 


The uniforms we wear, here on the 
Hartzell production front, are cover- 
alls, overalls and slacks. No trim 
O.D/s, no gold bars. But they're 
U.S. civilian army uniforms, just the 
ie. We who wear them are fight- 
ing with every- 


thing we've got 
for the right to 
Freedom. 


HARTZELL 



PROPELLER CO. 

PIQUA, OHIO, U. S. A. 
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Vital Parts of AMPCO METAL 
Are Always Trustworthy 

• In combat — when the lives of the crew de- 
pend upon the reliable performance of each 
equipment part — you can trust parts of AMPCO 
METAL to give a full measure of service. Known 
as "the metal without an equal," Ampco bronze 
stands up under gruelling service conditions, 
outperform other materials, prove themselves 
essential aircraft alloys. 

Ampco Metal is used by over 60 aircraft and 
aviation equipment manufacturers — evidence of 
the acceptance of this amazing alloy in just one 
industry. 

Where you have trouble due to metal failure, 
fatigue, or wear, test Ampco Metal under actual 
operating conditions and compare its perform- 
ance with other materials. Undoubtedly, you'11 
standardize on this bronze — as many others 
have done. 

Ask our engineers about Ampco Metal — or 
send for bulletin, "Controlled Aluminum Bronze 
for Aircraft Parts," which discusses the metal- 
lurgy of Ampco Metal. Write today. 


AMPCO METAL, INC. 

Department A-4 Milwaukee, Wisconsin 
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The name "IRVIN" on the harness 
means the chute is produced in 
an Irvin Factory with over 20 
years of experience and skill in 
chute-making. 

Literature can be had by school 
or training executives for the ask- 
ing. Address Main Office, Buffalo, 
N. Y. 

IRVING AIR CHUTE CO., INC. 


1670 Jefferson Ave., Buffalo, N. Y. 



SERVING OVER 40 GOVERNMENT AIR EORCES 








MEMO 




V^S£TSSSSS» 

Dep « new book Straining 

gSBssr^Sj ,ni ii» 

ployees e sP.,, s so easy t0 oW 

it because it course you kno 

understand, or why not 




'" usr l 4 ,^M 

I S8S88S, 

lit-*' 


Whether you're inter- 
ested in mass training 
ior aviation workers, or 
want an indispensable 
handbook lor your per- 

_ sonaluse.you'llfjndyour 

sg^j-^RDANOFF problems solved with— 

joRDflxorr's 

[igSTRAT^ # 




DICTIONARY 

Doubly defines over 2000 aviation terms— by clear 
accurate text and technically correct, scientifically 
exact drawings right alongside. It is accurate to the 
minutest detail, covers every field of aviation, is fas- 
cinating to read. Everyone, from top executives to 
apprentices, is finding it invaluable. See it really 
to appreciate it— without risking a dime. Simply use 
the coupon, which also brings you more information 
on quantity orders. 
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A 400 CYCLE 


. . . "CUSTOM-BUILT” BY CLARE 


Weight: 3l/i or. Sire: l 9 /i6 in. high x 2 in. long x\ 7 /t in. wide 


To meet a current trend we have developed a 400 cycle 
marginal relay for use on high speed ships employing 
dynamotor power supply to save the weight and space of 
heavy batteries and other power supplies, s ► ► This 400 
cycle marginal relay is available in several forms of con- 
tact combinations, such as 18 gauge palladium or 
silver. Perfected leaf hinge employed for armature move 
ment. ► ► ► This Clare development is typical of the "cus 
tom-built" service which Clare engineers develop in co- 
operation with aircraft engineers to save space, weight, 
and provide higher efficiency. ► ► ► C. P. Clare and Co., 
4719 West Sunnyside Avenue, Chicago, Illinois. Sales en- 
gineers in principal cities. Cable address: "CLARELAY." 

CLARE RELAYS 


Guided by DECALS 


"CUSTOM-BUILT" for AIRCRAFT 


CANVAS GC©DS 



-anvas covers 
designed to 
meet special needs. 
Quick action. 

Vrsfmne jAorludwn 

WATERHOUSE CO. 

WEBSTER, MASS. 


Today Meyercord Decals are playing a vital role in guiding 
— and guarding — giant bombers through three-dimensional 
space. Certain bombers use Meyercord Decals in as many 
as 233 places. Others use decals for operating instructions, 
dial markings, numerals and exterior insignia. Still others 
use fluorescent markings on the instrument dials them- 
selves. When daylight fades they are still visible to pilots 
and flight engineers through the use of "black light". Uncle 
Sam has found decals preferable — under test. So will you! 

Meyercord Decals will help guide your engineers to time- 
and-material savings. They provide full-color, high-vis- 
ibility. tamper-proof identification for nameplates, dials, 
patent data, serial numbers, etc., eliminating the use of 
critical materials. They arc quick and easy to apply, 
adapted to any surface, are uniform, durable and washable. 
No protruding edges, no screw's, rivets or bolts. The blue 
prints of many manufacturers specify Meyercord Decals 
right at the start. Free engineering and designing service. 
Write Department 1134. 
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Keep Your Surface Plates Accurate 



spection plates a 
symbol for accuracy are now available for re-scraping, and machining old 
Surface Plates. This includes heat treating when necessary and essential hand 
work. Prices are reasonable and costs at a minimum. Prompt delivery. 


LOMBARD GOVERNOR CORPORATION 

650 MAIN ST., ASHLAND, MASS., U. S. A. 


Lombard re-scrap- 
ing makes your old 
Surface Plates as 


good — and often 
times better-than 


new. All of the facil- 


ities which have 


made Lombard in- 


What 



Makes A Mailing CLICK? 


Advertising men egree — the list is more than half the story. 

trial service organizations, direct your advertising and sales promo- 
tional efforts to key purchasing powor. They offer thorough horizontal 
and vertical coverage of major markets, including new personnel and 
plants. Selections may be made to fit your own special requirements. 
New names are added to every McGraw-Hill list daily. List revisions 
are made on a twenty-four hour basis. And all names are guaranteed 
accurate within two per cent. 

In view of present day difficulties in maintaining your own mailing 
lists, this efficient personalized service is particularly important in 
securing the comprehensive market coverage you need and want. 
Ask for more detailed information today. You'll probably be sur- 

C rised at the low over-all cost and the tested effectiveness of these 
and-picked selections. 


Direct Mail 
Division 


McGraw-Hill Publishing Co., Inc. 

330 West 42nd Street New York , N. Y. 
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Thanks to precision manufacture, Tuthill Pumps are 

Years of research and productioi 
have made possible the outstanding service 
into these dependable positive-displacement, 
nal-gear rotary pumps. 

Avaifable in capacities from 
1 to 200 g.p.m. and pressures 
up to 400 p.s.i., they are to- 
day serving country and in- 
dustry for coolant, lubrication, 
hydraulic and liquid transfer 
requirements. 


MERCHANT MARINE 




WILMINGTON VULCANIZED FIBRE 




Govro-Nelson 


1931 Antoinette 


COMPANY 

Detroit, Mich. 



ARNOLT MOTOR COMPANY 

WARSAW, INDIANA 


Emm 
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Speed Up War Production With 

GENERAL ABRASIVE WHEELS M 

The patented flexible construction features of jM 

General Abrasive Wheels has created a new and 
superior hem that places afresh abrasivejurface 

flexible Abrasive Wheels and Cones can easily 

Polish' in small holes, open Pngs* angles, corners 
and irregular surfaces. A complete line of sizes 
and grits for hard alloy steels, » 


and plas 


ood, rubbet 




GENERAL J^brasive COMPANY 






The new Ward Leonard 4-inch Pressed Steel Rheostat 
offers the happy combination of a small sturdy power 
rheostot with a large number of steps and ample current 
carrying capacity. Like all Ward Leonard Pressed Steel 
Rheostats this model may be arranged for front of 
board, rear of board and multiple assembly mounting. 
Other types and sizes also available. Send for descriptive 
bulletins. 

WARD LEONARD 

RELAYS ’RESISTORS -RHEOSTATS 

Electric control ^fL^ devtcoc daoo 1992. 

LEONARD ELECTRIC COMPANY, 57 South St., Mount Vernon. N. Y. 
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CUTTinC.WELDIIIG, 
SPRAY FiniSHlDC 

Mtti 



feared for WAR today 
—or [PSifVSS tomorrow 

Through two wars ond for almost half a century. 
The Alexander Milburn Company has been 
serving Government ond Industry. Milburn Equip- 
ment may be relied upon for superior, dependable 
service under stress of the most adverse conditions* 
Write for Catalog. 


1414 ui. BninmoRE sr. BnmmoRE, mo 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 37 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 


FITZGERALD 

GASKETS 



For C.A.P.and C.P.T.P. 

rrompf delivery on low-cost, lighf-weis 

CHAMPION GENERATORS 

’champion ^viAnoN^MODuets^Mi^ 




or something you don't 
want that other readers 
of this paper can supply 
— or use — advertise it in 

AVIATIONS 
MARKET PLACE 

AVIATION 

"CLASSIFIED" 
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Where To Buy 


NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 





ALUMAWELD 
For ALUMINUM and ^its alloys 

' Lloyd's. Johnson co. 


■ »T I TANINE> 


TITANINE INC. UNION, N. J. 



ENGRAVING, 

ACID ETCHING, 
ELECTRIC MARKING 
Do all three with one 
machine . . . the PANTO 



H. j*. PREIS ENGRAVJNG MAMINKO. 



4ST 


AVIATION, April, 1943 





AVIATION, April, 


AVIATION'S MARKET PLACE 



459 








AVIATION, April, 



AVIATION, April, 



• A broad statement? Yes. But soundly- 
founded on facts — the experience of nu- 
merous large manufacturers — the actual 
performance records of the machines, 
themselves — and fundamental superiori- 
ties of design and construction. 

Larger wheels (24" diameter on the 
standard models) provide greater traction, 
faster, straighter cutting, more production. 
Transmissions, common source of die 
saw grief, never fail in TANNEWITZ DI- 
SAWS. Sturdier, heavier construction 
throughout, plus many refinements of de- 
sign. make these machines the greatest, 
trouble-free producers in their field. It 
pays to buy the best! 

With a TANNEWITZ DI-SAW you can 
do in minutes jobs which require hours 
by the shaper, miller or lathe methods. 

Get the complete facts. Just write for 
DI-SAW bulletin. 


5TANDARD MODEL No.M24 
C24" WHEELS) 


Other Models to Handle Work of Practically Any Size 

Made with 30". 36". 48" and even larger throat capacities it desired, the TANNEWITZ "Big Bertha" models 
other work ol practically any sire. Write lor bulletin. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 





Magnesium, the extraordinary weight-saving 
metal that today lightens the burden of our fighting 
planes, is also a symbol of things to come. Designers are 
eager to extend its use when Victory brings release— to fill 
peaceful airways with freight transport freed of dead weight 
—to take full advantage of magnesium's lightness in the 
construction of products for factory, office and home. 


Dow, major producer of magnesium, will be ready when 
that day of transition arrives— ready to cooperate as a 
source of magnesium ingots, fabrication facilities and engi- 
neering service. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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Precision 


This "ECLIPSE" Aviation Genera- 


tor is one of many "ECLIPSE" 


Generators now available to 


RIGHT 


IN 


THE 


GUTS 


meet every aviation requirement. 


me u/v/s/bie cbew 


'ECLIPSE" Aviation Accessories are vital 
members of "The Invisible Crew"— preci- 
sion equipment which 25 Bendix plants 
from coast to coast are speeding to our 
fighting crews on world battle fronts. 




/r 




Equ/pment by 


CORPORATION 


IATI0N 


Sc&fi4£ AVIATION ACCESSORIES 


Accurately, a hail of steel from the potent power-operated 
turret blasts the lone enemy marauder. Hidden, but 
always there, “ECLIPSE” light weight, heavy duty Gen- 
erators continuously supply vital power for the positive 
operation of gun turrets, instruments, lights, radio and 
many other important electrical devices. 







